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SUPPLEMENTAL GROUNDWATER 11\\TESTIGATION: 

FOURTII GROUNDWATER SAMPLING EVTh'T 

NL/TARACORP SUPERFUND SITE PREDESIGN FIELD INVESTIGATION 

1.0 

INTRODUCTION 

The Supplemental Groundwater Investigation for the NUTaracorp Supezfund Site {NL Site), 

in Madison County, Illinois, was conducted as part of Work Order No. 0014 of Woodward­

Clyde (W-C) indefinite delivery contract with the United States Anny Corps of Engineers, 

Omaha District (USACE) (Contract No. DACW45-93-D-0005). 

The objective of the fourth groundwater sampling event was to provide additional 

information on groundwater quality for the NL Site. The groundwater investigation 

consisted of sampling monitoring wells which had been previously sampled as part of the 

Pre-design Field Investigation (PDFI) and to sample monitoring wells which had been dry 

in previous sampling events. The groundwater samples were analyzed for the Target Analyte 

List metals. The analytical results and f1eld observations for this sampling event are included 

in this report. 
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2.0 
FIELD ACTIVITIES 

The fourth groundwater sampling event was conducted by W-C personnel on September 15 

through 20, 1993. Sixteen of the 18 monitoring wells were purged and sampled. The 

sampling procedure for thirteen of the sixteen monitoring wells consisted of purging and 

sampling using a submersible pump. 1bis was the same sampling procedure as was used 

during the third sampling event at the request of USEPA. On the other three wells purging 

and sampling were completed using a bailer. The pump could not be lowered into well MW-

107S due to a damaged well casing. For wells MW-101 and MW-108S, the monitoring 

wells had low water levels with slow recoveries and could not be pumped by the submersible 

pump. 

Twelve of the wells which were sampled were constructed of two-inch I. D. PVC screens and 

risers and ranged from 20 to 35 feet in depth. The other four wells which were sampled 

were constructed of two-inch I. D. stainless steel screens and risers and were approximately 

70 feet deep. Two of the existing wells, MW-103 and MW-105D, were bent and damaged, 

and could not be sampled. A well infonnation summary for the September, 1993 sampling 

event is included in Table 1. 

Prior to initiating any intrusive activities at a well site, the sampling team would don a 

polycoated Tyvek, latex undergloves, and neoprene outergloves. The well cover was 

unlocked or the flush-mount cover removed. The sampling team measured the water level 

and total depth of the well by using an electronic water level indicator. The indicator was 

decontaminated with deionized water as it was removed from the well casing. Conductivity 

and pH meters were calibrated with prepared standards before and after each sample was 

taken. All sampling equipment, including the stainless steel bailers were decontaminated 

prior to use. In accordance with CDAP SOP No. 6, the decontamination procedure 

consisted of a wash in Alconox soap, a tap water rinse, an alcohol rinse and a fmal deionized 

C3MIIQ Page 2 Novanbct l.S, 1993 

SupplcmcQtal Orouoclw11a' IDYcllicllioa 



Woodward-Clyde 
Consultants 

water rinse. The submersible pump was also decontaminated in this manner before and after 

each use. 

Due to a damaged well casing, well MW-107S could not be purged or sampled using the 

submersible pump. Instead, a one inch diameter stainless steel bailer was used to purge and 

sample the well. A new length of clean nylon rope was attached to the bailer. After five 

well volumes were removed, the appropriate sample jars were filled for metals analysis. The 

protective well cover was closed and locked. 

Wells MW-101 and MW-108S could not be purged or sampled with the submersible pump 

due to low water levels and slow recoveries. Instead, a two in. diameter stainless steel bailer 

was used to purge and sample the wells. A new length of clean nylon rope was attached to 

the bailer. After purging each well five well volumes, the appropriate sample jars were 

filled for metals analysis. The bailers were decontaminated in accordance with CDAP SOP 

No. 6. The protective well cover was closed and locked. 

For the remaining thirteen wells that were sampled, a submersible p1.Jmp was used instead 

of a bailer to purge the five well volumes. An electric generator was set up downwind from 

the well. A new length of nylon rope and Tygon tubing was attached to the pump assembly. 

This assembly was then lowered into the well after being connected to the pump power 

converter and generator. After the removal of the five well volumes, the pumping rate was 

reduced to approximately one liter/minute and the appropriate sample containers were filled. 

(1be slowest the submersible pump could deliver a steady stream of water to the surface was 

approximately one liter/minute.) After the sampling was completed, the Tygon tubing, 

pump, and pump cable were removed from the well and decontaminated. The pump was 

placed in buckets containing Alconox soap, a tap water rinse, an alcohol rinse and a final 

deionized water rinse. Each of the decontamination solutions was run through the pump and 

all of the Tygon tubing prior to use at the next well. All purge water was placed in a 100 

gallon wastewater tank to be disposed of on the Taracorp pile. The used rope and used PPE 

equipment were put into plastic trash bags for proper disposal. 

If required, bottles for QA/QC were also filled. A separate jar was filled to measure field 

parameters (pH, conductivity, temperature, and water clarity). The sample jars were 
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decontaminated, dried, and labeled as specified in CDAP SOP No. 3. Samples were then 

packed in iced coolers to be maintained at a temperature of 4 oc. Field sampling sheets 

were completed for each sample. Information on sampling sheets included the time of 

sampling, sampling team members initials, and required analysis. 

At the end of each day of sampling, chain-of-custody fonns were completed and the sample 

jars packed in iced coolers for shipment to Environmetrics Laboratory in St. Louis, 

Missouri. QA samples collected each day were packed in iced coolers and shipped to the 

USACE-MRD, via Federal Express priority overnight delivery. 

2.2 LABORATORY l\1ETHODOLOGY AND QUALITY CONTROL 

Groundwater samples collected from the NL Site were analyzed for the Target Analyte List 

(TAL) Metals. Samples were analyzed in accordance with the PDFI CDAP and EPA SW-

846 procedures and protocols. Groundwater and QC sample analyses were conducted by 

Environmetrics Laboratory in St. Louis, Missouri, in accordance with the appropriate SOPs 

and the laboratory's QAPP. QA sample analyses were conducted at the USACE-MRD 

Laboratory. 

The quality control level of effort for the groundwater investigation consisted of collecting 

and submitting to Environmetrics these samples: 

• 2 Field duplicates 

• 1 MS/MSD per batch (3 MSIMSDs were performed by Environmetrics) 

• 1 Equipment rinsate bJank 

The quality assurance level of effort for the groundwater investigation consisted of collecting 

and submitting to USACE these samples: 

• 2 Field duplicates 

• 1 MS/MSD 

• 1 Equipment rinsate blank 

ClMIIQ Page 4 
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The quality control and quality assurance levels of effort are summarized in Table 2. 

The analytical method specific Data Quality Objectives (DQO's) for groundwater samples 

collected from the NL Site included precision, accuracy, and sensitivity criteria. The QA 

objective was to achieve the QC acceptance criteria required by the analytical protocols in 

SW -846. The initial validation of laboratory data was perfonned by Envi.ronmetrics. W -C 

conducted an independent validation of the laboratory data packages. A summary of data 

validation results is presented with the attached analytical data in the Appendix. 

Corrective action was applied when any measurement system failed to follow the laboratory 

QAPP or CDAP Data Quality Objectives. The laboratory QA Supervisor reviewed the data 

generated to verify that all quality control samples were within the established control limits. 

Data generated with laboratory control samples that did not fall within control limits were 

considered suspect, and the sample analysis was repeated or samples results were reported 

with qualifiers if reanalysis was not possible. 

Analytical data that was generated which fell within acceptable control limits were judged 

to be in control.. Data generated which fell outside control limits are considered suspect and 

are reported with qualifiers. Data for all samples appear usable with no qualification 

necessary. 
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3.0 
FIELD OBSERVATIONS 

The average groundwater level rose approximately two foot since the previous sampling 

event which was conducted in March, 1993. The rise in the groundwater level is attributed 

to the above nonnal rainfall in the area during the spring and summer months. The higher 

groundwater levels allowed, four shallow monitoring wells (average depth of 20 to 25 feet) 

to be sampled for the first time since prior to the start of the PDFI. 

The water clarity in majority of the monitoring wells was generally clear. For seven of the 

monitoring wells,"MW-101, MW-102, MW-104, MW-1065, MW-107S, MW-1070, and 

MW-108S, the water appeared to be slightly cloudy to very cloudy and brown in color with 

trace of fine sand. The poor water clarity and the sampling problems were probably due to 

the seven wells' low water levels and slow recoveries. 

The pH measurements for the wells showed values ranging from 5.9 to 7.4. Groundwater 

temperatures ranged from 15 to 200C. Conductivities generally ranged from 990 to 1930 

J'mhos/cm, except for MW-104 and MW-108D. MW-104 had a significantly lower 

conductivity of320 J.Lmhos/cm, while MW-108D bad a high conductivity of 3510 ,umbos/em. 

These field parameters were very similar to the parameters measured during the previous 

sampling events. A summary of field parameters measured during the sampling event is 

provided in Table 3. 
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4.0 
ANALYTICAL RESULTS- METALS 

Groundwater samples were analyzed for 13 metals of concern which included lead, arsenic, 

cadmium, and chromium. The analytical results for this sampling event are included in 

Table 4 and historical results are included in Table 5. The laboratory data from this 

sampling event are included in the Appendix. Also included in Tables 4 and 5 are the 

maximum contaminant levels (MCL) for each constituent promulgated under the Safe 

Drinking Water Act and the lllinois Groundwater Quality Standards for Class I: Potable 

Resource Groundwater. 

All metals except for antimony, beryllium, silver, and mercury were detected at 

concentration levels above reporting limits in at least one sample collected from the 

monitoring wells (Table 4). Samples from eight monitoring wells had lead concentrations 

greater than the MCL of 0.015 mg/L and the Illinois Class I groundwater lead standard of 

0.0075 mg/L. The eight wells with their respective measured lead concentrations were: 

Monitoring Well Lead Results <mg/L) 

MW-101 0.077 

MW-102 0.136 

MW-104 0.043 

MW-104-92 0.520/0.480 

MW-105S 0.015 

MW-106S 0.143 

MW-107S 0.047 

MW-108S 1.020 

The lead level of 0.520 mg/L measured in MW-104-92 was higher than previous results. 

Therefore, the sample was reanalyzed. The reanalysis yielded a result of 0.480 mg/L, a 

level still above the MCL and the Illinois Class I groundwater standard for lead. 
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Four shallow monitoring wells, MW-102, MW105S, MW-1065, and MW-1085, were 

sampled for the ftrst time during the PDFl due to higher groundwater levels monitored 

during this sampling event. The samples from these four wells had metal concentrations 

which were above either the respective MCI..s or the respective Illinois Class I groundwater 

standards for several metals (Table 4). The groundwater sample from well MW-1085, 

located directly west of the Taracorp pile (Figure 1), had the highest lead concentration ever 

measured during the PDFI groundwater investigations. Other metals detected in well MW­

lOSS were above either the respective MCI..s or the respective Illinois Class I groundwater 

standards or both for arsenic, cadmium, chromium, lead, nickel and zinc. Wells MW-102 

and MW-1055 had lead concentrations above the respective MCL. Well MW-102 is located 

southeast of the industrial property, and MW-1055 is located in the northwest comer of the 

Taracorp property (Figure 1). The sample from well MW -1065 had metal concentrations 

above either the respective MCLs or the respective Illinois Class I groundwater standards 

or both for chromium, lead, and nickel. 

Other wells sampled during the event which had metal concentrations that were above either 

the respective MCLs or the respective Illinois Class I groundwater s~dards or both were 

MW-101, MW-104, MW-104-92, MW-1075, and MW-108D (Table 4). Well MW-101 had 

metal concentrations above the respective MCI..s and Illinois Class I standards for arsenic, 

cadmium, and lead. Both MW-104 and MW-104-92 wells had samples with metal 

concentrations above the respective MCI..s and Illinois Class I standards for cadmium and 

lead. The sample from well·MW-1075 had lead concentrations above the respective MCL. 

The groundwater sample from well MW -1 08D had the highest cadmium and zinc 

concentrations of 4.51 mg/L and 18.1 mg/L, respectively. This cadmium concentration was 

above the MCL and the Illinois Class I standards. The zinc concentration measured in well 

MW -108D was above the illinois Class I standard only since there is not a MCL for zinc. 

The nickel concentration measured in the sample from :MW -1 08D was also above the 

respective MCL and Illinois Class I standard. 
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Monitoring wells located up gradient of the Taracorp pile, MW -110 and MW -111-92, did not 

detect any metals above the reporting limits. Quality control samples consisting of field 

duplicates were taken from MW-1080 and MW-111-92. Constituent metal concentration 

levels for both duplicate samples were representative of the respective groundwater sample 

(Table 4). No metal concentrations were detected above the reporting limits for the rinsate 

sample, MW-112. 

The analytical results from each well for this sampling event were fairly consistent with the 

previous sampling events (Table 5). The differences in sample concentrations from one 

sampling event to the other may depend on various parameters including (1) sampling 

methods, (2) water level fluctuations, (3) soil penneability, (4) soil heterogeneity, and (5) 

dispersion and adsorption properties of the surrounding soils. 

Starting January 1, 1994, promulgated under the Safe Drinking Water Act, new MCLs will 

become effective for three metals of concern at the NL Site. The three metals and their 

respective MCLs are antimony at 0.006 mg/L, beryllium at 0.004 mg/L, and thallium at 

0.002 mg/L. 

C3MIIQ Page 9 November IS, 1993 

Supplemcatal Groulldwoter IDvcllicotioo 



TABLES 



WELL MEASURED WELL 
NUMBER TOTALOEPTH DIAM. 

lFEETl liN. l_ 

101 26.2 2 
102 24.2 2 
103 BENT RISER 2 
103-91 73.05 2 
104 28.68 2 
104-92 68.35 2 
105S 28.8 2 
tOSD BENT RISER 2 
106S 23.49 2 
1060 37.43 2 
107S 24.31 2 
1070 38 2 
1085 23.4 2 
1080 ::n.65 2 
109 32.67 2 
109-92 69.1 2 
110 33.94 2 
111-92 67.7 2 

GWINF4TII.WK3 

TABLE 1 
WELL INFORMATION 

Groundwater Samplin1 Event September, 1993 
NLffaracorp Superfund Site 

SCREEN SCREEN RISER WATER 
INTERVAL MATERIAL ELEV. LEVEL 

!_FEET\ (MSL\ JFEETl 

1S-2S ••PVC .. 421.45 17.27 
15-25 PVC 416.58 13.70 
lS-25 PVC 417.17 NA 

58.71-68.71 ss 416.89 13.76 
17-27 .rv<r> 422.25 18.35 

58.12-68.12 ss 418.25 15.02 
21-26 PVC 428.66 25.51 

30.3-35.3 PVC 428.74 28.11 
15.79-20.79 .·.·. rv<r· ······ 423.71 20.68 
29.91-34.91 PVC 423.79 20.63 
17.46-22.46 Pvc· 420.78 14.24 
30.44-35.44 PVC 421.65 18.61 
15.4-20.4 PVC 421.71 19.SS 

27.26-32.26 PVC 422.71 1R.75 
29-34 PVC 416.64 12.37 

59.26-69.26 ss 415.71 13.19 
30-35 PVC 418.49 17.06 

57.64-67.64 ss 419.40 17.57 

Woodward-Clyde Consultants 

WATER WELL PURGE 
ELEVATION VOLUME VOLUME 

fFEETl CGALS.) CGALS.) 

404.18 1.4 7.2 
402.88 1.7 8.6 

403.13 9.7 48.4 
403.90 1.7 8.4 
403.23 8.7 43.5 
403.09 0.5 2.6 
400.63 
403.03 0.5 2.3 
403.16 2.7 13.7 
406.54 1.6 8.2 
403.04 3.2 15.8 
402.16 0.6 3.1 
403.96 2.4 12.2 
404.27 3.3 16.6 
402.52 9.1 45.6 
401.43 2.8 13.8 
401.83 8.2 40.9 

Ill- N ov-IJ.l 



WELL 
NUMBER 

101 
102 

103-91 
104 

104-92 
tOSS 
106S 
106D 
107S 
107D 
108S 
108D 
109 

109-92 
110 

111-92 
112 
113 

Total 
Freauencv (%) 

TABLE2 
GROUNDWATER SAMPLING SUMMARY 

September, 1993 Groundwater Sampling Event 
Nl../faracorp Superfund Site 

QUALITY ASSURANCE _QUALITY CONTROL 
FIELD FIELD MS/MSD RINSATE FIELD MS/MSD• RINSATE 

SAMPLES DUPLICATE BLANKS DUPLICAT_E BLANKS 
1 
1 
1 1/1 
1 1 
1 1 1/1 1/1 
1 
1 
1 
1 
1 
1 
1 1 
1 
1 
1 1/l 
1 1 

1 
16 2 l/1 1 2 3/3 

13 6/6 6 13 19/19 

• Matrix Spike (MS)/ Matrix Spike Duplicate (MDS) samples were analyzed at a frequency or one sample per 
laboratory batch. 

1 

1 
6 
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WELL 
ID 

MW-101 
MW-102 
MW-103-91 
MW-104 
MW-104-92 
MW-105S 
MW-106S 
MW-1060 
MW-107S 
MW-1070 
MW-108S 
MW-1080 
MW-109 
MW-109-92 
MW-110 
MW-111-92 

TABLE3 
FIELD PARAMETERS 

September, 1993 Groundwater Sampling Event 
NUTaracorp Superfund Site 

SAMPLING pH CONDUCfiVITY TEMP. WATER CLARITY 
DATE (J,t_mhos/cm) (oC) 
17-Sep-93 7.40 1452 18.1 Lt. Gray w/ trace of sand fines 
20-Sep-93 S.89 1002 18.4 Very Cloudy; Brown 
17-Sep-93 6.88 1218 20.4 Clear 
20-Sep-93 6.30 320 19.5 Cloudy; Brown 
20-Sep-93 6.09 1185 18.1 Clear 
16-Sep-93 6.84 1337 17.4 Semi-Clear 
16-Sep-93 6.73 1523 18.6 Very Cloudy; Yellowish-brown 
16-Sep-93 6.82 1040 17.2 Clear 
16-Sep-93 6.95 990 16.9 Partially Cloudy w/ trace of sand fines 
16-Sep-93 6.91 1186 17.4 Partially Cloudy 
17-Sep-93 6.98 1930 19.6 Lt. Brown w/ trace of sand fines 
17-Sep-93 7.19 351 20.1 Clear 
17-Sep-93 6.72 1146 18.6 Clear 
17-Sep-93 6.03 1176 17.6 Clear 
16-Sep-93 6.12 1038 15.4 Clear 
16-Seo-93 6.72 . . ·· .. · .. 

.. 
1267 17.2 Clear 

NOTE: Water parameters were measured with a Corning Checkmate meter. 
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ILLINOIS 
CLASS I 

MCU STANDARDS 
Parameter Unit fmf!L) {ml!IL.l 

Antimony m&~~ - -
Arsenic mFJI o.os o.os 
Beryllium mg/1 - -
Cadmium mg/1 0.005 0.005 
auomium m&'l 0.1 0.1 
Copper mWJ t.J• 0.65 
Lead mt/1 o.ots• 0.0075 
Mercury mg/1 0.002 0.002 
Nickel mg/1 0.1 0.1 
Selenium mt/1 0.05 o.os 
Silver mg/1 - 0.05 
Thallium mWJ - -

1 Zinc m211 - 5.0 

MetalsT4.Wk3 

Table 4 
Metals Results of September, 1993 Groundwater Sam plinK Event 

NL!faracorp Superfund Site 

MW-101 MW-102 MW-103-91 MW-104 MW-104-92 

<0.050 <0.050 <0.050 <0.050 <0.050 
0.181 (3 0.015 <0.010 0.018 <0.010 

<0.005 <0.005 <0.005 <0.005 <0.005 
0.(106(3 <0.005 <0.005 0.005 (3) 0.005 (3) 

0.047 0.027 <0.010 0.035 <0.010 
0.063 0.028 <0.025 <0.025 <0.02.'i 

o.<rn (3 0.136(3 <0.003 0.043 (3) 0.520/0 . .m (3) 
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

0.072 0.062 <0.040 0.047 <0.040 
0.007 0.015 <0.005 <0.005 <0.005 

<0.010 <0.010 <0.010 <0.010 <0.010 
<0.050 <0.050 <0.050 <0.050 <0.050 

0.199 0.123 <0.020 0.072 0.037 

• - Action Levelthatlriccen treatment 
( 1) - Sample Concentration is above the MO... 
(2) - Sample Concentration is above the Illinois Groundwater Quality Standard 

foe Oass I Potable Resource Groundwater. 
(3) - Sample Concentration is alKM: both the MQ. and the Illinois aass I 

Groundwater Quality Standard. 

l'agc I of 3 

MW-105S 

<0.050 
<0.010 
<0.005 
<0.005 

0.029 
<0.02.'i 

0.015 (3) 
<0.0002 
<0.040 

0.016 
<0.010 
<0.050 

0.039 
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Antimony mg/1 
Arsenic mg/1 0.05 0.05 
Beryllium mg/1 
Cadmium mg/1 0.005 0.005 
CbromiiJIJ'I mg/1 0.1 0.1 
Copper mg/1 t.3• 0.65 
Lead mg/1 o.ot5• 0.0015 
Mercury mg/1 0.002 0.002 
Nictel mg/1 0.1 0.1 
Selenium mg/1 0.05 0.05 
Silver m&'l 0.05 
Thallium mg/1 

MetalsT4. Wk3 

Table 4 
Metals Results of September, 1993 Groundwater Sampling Event 

NL{faracorp Superfund Site 

<0.050 <0.050 
<0.010 0.109 (3) 
<0.005 <0.005 
<0.005 0.475 (3) 

0.076 0.082 
<0.02.'i 0.092 
<0.003 1.02(3) 
<0.0002 <0.0002 
<0.040 0.254(3) 
<0.005 <0.005 
<0.010 <0.010 
<0.050 0.07 

• - h:tion l...eYd thatlrigen lreatment 
( 1) - Sample Conceauadaa II above the M<L 
(2) - Sample Concentratiola II above the Illinois Groundwater Quality Standard 

for <lass I Potable Raource Groundwater. 
(3) - Sample Conceldratioa ilabole both the MO.. and the Illinois Oass I 

Groundwater OulilJSiaadard. 
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<0.050 
<0.010 
<0.005 

4.51 (3) 
<0.010 
<0.025 
<0.003 
<0.0002 

0.313 (3) 
<0.005 
<0.010 
<0.050 

<0.050 
<0.010 
<0.005 

4.42(3) 
<0.010 
<0.025 
<0.003 
<0.0002 

0 . .302 (3) 
<0.005 
<0.010 

0.05 
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ILLINOIS 
CLASS I 

MO..S STANDARDS 
Parameter Unit fmRILl fm_tLLl 

Andmony mg/1 - -
Arsenic mg/1 0.05 0.05 
Beryllium mg/1 - -
Cadmium mg/1 0.005 0.005 
Ovomium mg/1 0.1 0.1 
Copper mg/1 l.J• 0.65 
Lead mg/1 o.o15• 0.0075 
Mercury mg/1 0.002 0.002 
Nickel mg/1 0.1 0.1 
Selenium mg/1 0.05 0.05 

Silver mgfl - 0.05 
Thallium mg/1 - -
Zinc ml!ll - 5.0 

MetalsT4.Wk3 

Table 4 
Metals Results of September, 1993 Groundwater Sampling Event 

NL{faracorp Superfund Site 

MW-111-92 MW-112 
QCFIELD QCRINSATE 

MW-109 MW-109-92 MW-110 MW-111-92 DUPLICATE 

<0.050"· <0.050 <0.050 <0.050 <0.050 
<0.010 <0.010 <0.010 <0.010 <0.010 
<0.005 <0.005 <0.005 <0.005 <0.005 
<0.005 <0.005 <0.005 <0.005 <0.005 
<0.010 <0.010 <0.010 <0.010 <0.010 
<0.025 <o.olS <0.025 <0.025 <0.025 
<O.om <0.()03 <O.om <O.om <O.om 
<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 

0.059 <0.040 <0.040 <0.040 <0.040 
<0.005 <0.005 <0.005 <0.005 <0.005 
<0.010 <0.010 <0.010 <0.010 <0.010 
<0.050 <0.050 <0.050 <0.050 <0.050 
<0.020 <0.020 <0.020 <O.azo <0.020 

• - Action Levclthattrigcn treatment 
( 1) - Sample Concentration is above the MCL. 
(2) - Sample Concentration is above the Illinois GroundwatCI" Quality Standard 

for Oass I Potable Raource GroundwatCI". 
(3) - Sample Concentration is aOOie both the MQ. and the Illinois Qass I 

OroundwatCI" Quality Standard. 
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BLANK 

<0.050 
<0.010 
<0.005 
<0.005 
<0.010 
<0.025 
<0.003 
<0.0002 
<0.040 
<0.005 
<0.010 
<0.050 
<O.azo 

15-Nov-9.1 



ILLINOIS 
CLASS I 

MCLs STANDARDS 
I Parameter Unit Cm21Ll lm21Ll 

Antimony mg/1 - -
Arsenic mg/1 o.os 0.05 
BerylJium mg/1 - -
Cadmium mg/1 0.005 0.005 
Chromium mg/1 0.1 0.1 
Copper mg/1 13• 0.65 
Lead mg/1 o.oiS• 0.0075 
Mercury mg/1 0.002 0.002 
Nickel mg/1 0.1 0.1 
Selenium mg/1 o.os o.os 
SiiYer mg/1 - o.os 
lballium mg/1 - -
Zinc mi!J1 - 5.0 

Hi5tmets.Wk3 

Table 5 
Metals Results of Historical Groundwater Sampling Events 

NUTaracorp Superfund Site 

MW-101 MW-102 
JULY OCfOBER MARCH SEPTEMBER SEPTEMBER 
1992 199! 1993 1993 

0.014 i<¢QU·•·•· .• <0.060 <0.050 
4.2 (3 .'l.?' (3 0.46(3) 0.181 (3 

0.0026 .·.·.·<.~ 0.0006 <O.OOS 
o.om9 0.0053 (3 <0.005 0.006(3 

O.c'B4 O.Ol8U 0.077 0.047 
0.06 0.017 0.009 0.063 

0.130 (3 o.m (3 0.027 (3) 0.077 (3 
0.0002 <0.0002 <0.0002 <0.0002 
0.13 (3 ··•·>•Olrl'1 o.on 0.072 

<O.om <O.OCB <O.om 0.007 
<0.0004 •· <6.009 <0.009 <0.010 
<0.002 <O.CJIR <0.002 <0.050 

o3s ..•. ,?:0.098 ...... 0.11 0.199 

U - The compound- aaalyzed for but was not detected. 
The associated nu.crical value is attributed to contamination 
and is considered lobe lbe 111Dple quantitation limit. 

J - The associated aamericll value is an estimated quantity. 
• - Action Levellbal trlgen treatment 
(I) - Sample Conccatndoll iubo~ the Ma... 

1993 

<0.050 
0.015 

<0.005 
<0.005 

0.027 
0.028 

0.136 (3 
<0.0002 

0.062 
O.OlS 

<0.010 
<0.050 

0.123 

(2) - Sample Concealntlon Ia abo~ the Illinois Groundwater Quality Standard 
for Clau I Potable Raource Groundwater. 

(3) - Sample Concealntloa ilabo~ both the MO. aad the Illinois Class I 
Groundwaccr QualitJ SCand•d. 

Page 1 of9 12-Nuv-lJ] 



ILLINOIS 
CLASS I 

MCI...s STANDARDS 
Parameter Unit Cml/L) rmVLl 

Antimony mg/1 - -
Arsenic mg/1 0.05 0.05 
Beryllium mg/1 - -
Cadmium mg/1 0.005 0.005 
Chromium mg/1 0.1 0.1 
Copper mg/1 t.J• 0.65 
Lead mg/1 0.015· 0.0075 
Mercury mg/1 0.002 0.002 
Nlctel mg/1 0.1 0.1 
Selenium mg/1 0.05 0.05 
Silver mg/1 - 0.05 
Thallium mg/1 - -
Zinc min - 5.0 

Histmets. Wk3 

Table 5 
Metals Results of Historical Groundwater Sampling Events 

NUraracorp Superfund Site 

MW-103-91 MW-104 
JULY OCTOBER MARCH SEPTEMBER JULY OCTOBER MARCH 
1992 1992 1993 1993 

<0.002 0.014 <0.060 <0.050 
<0.003 <0.003 <0.003 <0.010 
<0.0006 <0.0006 <0.0006 <0.005 

0.0017 <0.005 <0.005 <0.005 
<0.002 o.~u <0.013 <0.010 
<0.014 <0.014 <0.014 <0.025 

0.0027 0.0038 <0.002 <0.003 
0.0002 <0.0002 <0.0002 <0.0002 

<0.023 <0.023 <0.023 <0.040 
<0.003 <0.003 <0.003 <0.005 
<0.0004 <0.009 <0.009 <0.010 
<0.002 <0.002 <0.002 <0.050 

O.Q.\6 0.01.41 <0.020 <0.02.0 

U - The compound -analyzed for but was not detected. 
The asaocialed numerical value is attributed to contamination 
and is considered to be the sample quantitalion limit. 

J - The associated numerical value is an estimated quantity. 
• - Action ~I that tri"CI'I treatment 
(I) - Sample Concentration is above the MC... 

1992 

0.(}23 
0.086(3 

0.0019 
0.0027 
0.047 
0.064 

0.47 (3 
0.0003 
0.12 (3 

<0.003 
<0.0004 
<0.002 

024 

(2) - Sample Concentration is above the Illinois Groundwater Quality Standard 
for Class I Potable Resource Groundwater. 

(3) - Sample Concentration is above both the MO. and the Illinois Class I 
Groundwater Quality StandM'd. 
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1992 1993 

0.013 <0.060 
0.087(3 0.0046 
0.00322 <0.0006 

<0.005 <0.005 
0.0981 <0.013 

0.097 <0.014 
0.42 (3 0.013 (2) 
0.0005 <0.0002 
0.19 (3 <0.02.l 

<0.003 <0.003 
<0.009 <0.009 
<0.002 <0.002 

0.381 <0.020 

SEPTEMBER 
1993 

<0.050 
0.018 

<0.005 
0.005 (3 

o.ms 
<0.025 

0.043 (3 
<0.0002 

. 0.047 
<0.005 
<0.010 
<0.050 

0.072 

12-Nov-93 



ILLINOIS 
CLASS I 

MCLs STANDARDS 
Parameter Unit fm2./L) fm2./L) 

.Antimony mB/1 - -
Arsenic mBJI 0.05 0.05 
BeryUium mBJI - -
Cadmium mg/1 0.005 0.005 
Chromium mg/1 0.1 0.1 
Copper mg/1 t.3• 0.65 
Lead mg/1 o.ots• 0.0075 
Mercury mg/1 0.002 0.002 
Nickel msJI 0.1 0.1 
Selenium mg/1 0.05 0.05 
Silver mg/1 - 0.05 
Thallium maJI - -
Zinc mRII - 5.0 

Histmets.Wk3 

Table 5 
Metals Results of Historical Groundwater Sampling Events 

NU'I'aracorp Superfund Site 

MW-104-92 MW-105S 
JULY OCTOBER MARCil SEPTEMDER SEPTEMilER 
1992 1992 1993 1993 

0.001 AOl <0.060 <0.050 
0.0088 O.OCB2 <0.003 <0.010 

. <0.0006< .·· . ..£tfllb06 ./<0.0006 <0.005 
0.0033 <0.005 <0.005 0.005 (3 
0.002 '~$4J <0.013 <0.010 

<0.014 <0.014 <0.014 <0.025 
0.44 (3 b.11(3 0.043(3) 0520/0.480 (3 

<0.0002 <o.oom <0.0002 <0.0002 
<0.023 c;o:Oii <0.023 <0.040 
<0.003 <O.om <0.003 <0.005 
<0.0004 <i:UJQ,9, I·· <0.009 <0.010 
<0.002 <O.OOZ <0.002 <0.050 

0.081 ·:,o;OG6J <0.020 O.Cl\7 

U - The compound was analyzed for but was not detected. 
The associated nuaeric:al value is attcibuted to contamination 
and is considered to be lhe umple quantitation limit. 

J - The UIOCiated numerical value is an estimated quantity. 
• - Action Levellhat trigen treatment 
(I)- Sample CoAc:eatralion is above the MQ.. 

1993 

<0.050 
<0.010 
<0.005 
<0.005 

0.029 
<0.025 

0.015 (3) 
<0.0002 
<0.040 

0.016 
<0.010 
<0.050 

O.Cl\9 

(l) - Sample CoDCCatradoll is above the Illinois Ground-tcr Quality Standard 
for Class I Potable Raoun:e Groundwater. 

(3) - Sample Conceatradon II above both the MQ. and the lllinois Class I 
Groundwater Quality Standard. 
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MW-106S 
SEPTEMDER 

1993 

<0.050 
0.014 

<0.005 
<0.005 

0.476(3 
0.056 

0.143 (3 
<0.0002 

0.366 (3 
0.011 

<0.010 
<0.050 

0.181 

-· 

12-Nov-93 



ILLINOIS 
CLASS I 

MCLs STANDARDS 
Parameter Unit fmRIL\ (mlfLl 

Antimony mg/1 - -
Arsenic mg/1 0.05 o.os 
Beryllium mg/1 - -
cadmium mg/1 0.005 0.005 
Cbtomium mg/1 0.1 0.1 
Copper mg/1 1.3. 0.65 
Lead mg/1 o.ots• 0.0075 
Mercury mg/1 0.002. 0.002. 
Nlctel mAll 0.1 0.1 
Selenium m&Jl o.os o.os 
Silver mg/1 - 0.05 
Thallium msJI - -
I Zinc min - 5.0 

Histmets. Wk3 

Table 5 
Metals Results of Historical Groundwater Sampling Events 

NL(faracorp Superfund Site 

MW-106D MW-107S 
JULY OCTOBER MARCH SEPTEMBER JULY OCTOBER 

. _1992 1992 1993 1993 

o.ocn <0.011 <0.060 <0.050 
0.013 0.0032 <0.003 <0.010 

<0.0006 <0.0006 <0.0006 <0.005 
0.0005 <0.005 <0.005 <0.005 

<0.002. o.ol.Su <o;o13 0.019 
<0.014 <0.014 <0.014 <0.025 
0.019(3 0.01~(3 <0.002. <0.003 

<0.0002 <0.0002 <0.0002 <0.0002 
<0.023 0.026 <0.023 <0.040 

0.0077 0.01 0.0098 0.013 
<0.0004. <0.(109 <0.009 <0.010 
<0.002. <0.002. <0.002. <O.OSO 
<0.020 0.067 <0.020 <0.020 

U - The compound wu analyzed for but waa not detected. 
The associated numerical value is attributed to contamination 
and is considered to be the sample quantitation limit. 

J - The associated numerical value is an estimated quantity. 
• - Action Level that trlaera treatment 
( 1) - Sample Concentration is above the MO... 

1992 

0.008 
0.044 
0.002. 

0.0032 
0.042 
0.064 

0.14 (3 
<0.0002 

0.11 (3 
<0.003 

<0.0004 
<0.002. 

0.25 

(2) - Sample Concentration is above the Illinois Groundwater Quality Standard 
for aass I Potable Resource Groundwater. 

(3) - Sample Concentration is above both the Ma.. and the Illinois Class I 
Groundwater Quality Standard. 
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1992 

<0.011 
0.10 (3 
0.0079 

0.010(3 
0.35 J (3) 

0.3 
052(3 
0.0006 
0.43 (3 

<O.om 
<0.009 
<0.002. 

0.86 

MARCH 
1993 

<0.060 
0.026 

0.0019 
<0.005 

0.061 
0.066 

0.087 (3) 
<0.0002 

0.092 
<0.000 
<0.009 
<0.002 

0.18 

SEPTEMBER 
1993 

<0.050 
<0.010 

<0.005 
<0.005 

0.014 
<0.025 

0.047 (3 
<0.0002 

<0.040 
0.011 

<0.010 
<0.050 

0.084 

12-NOII-93 



ILLINOIS 
CLASS I 

MCLs STANDARDS 
Parameter Unit lm21Ll lm21Ll 

Antimony mg/1 - -
Arsenic mg/1 0.05 0.05 
BeryUium mg/1 - -
Cadmium mg/1 0.005 0.005 
Chromium mg/1 0.1 0.1 
Copper mg/1 1.3• 0.65 
Lead mg/1 o.ot5• 0.0075 
Mercury mg/1 0.002 0.002 
Nickel mg/1 0.1 0.1 
Selenium mg/1 0.05 0.05 
Sitw:r mg/1 - O.Q'i 
Thallium mg/1 - -

I Zinc ml/1 - 5.0 

Histmets. Wk3 

TableS 
Metals Results of Historical Groundwater Sampling Events 

NUTaracorp Superfund Site 

MW-1010 MW-108S 
JULY OCTOBER MARCH SEPTEMBER SEPTEMBER 
1992 1991 1993 1993 

0.005 <0.011 0.060 <0.050 
0.065 (3 0.04 0.024 <0.010 

0.0016 O.O()l7 0.0006 <0.005 
0.0018 <0.005 <0.005 <0.005 

0.044 0-0611 0.078 0.076 
0.052 0.054 0.027 <0.025 

0.11 (3 o.U:(3 0.067 (3) <0.003 
<0.0002 o.oooz <0.0002 <0.0002 

0.054 ,0:0$7 0.045 <0.040 
<0.003 <O.OCB <0.003 <0.005 
<0.0004 <0 •. <0.009 <0.010 
<0.002 <o.om <0.002 <0.050 

022 .···(W .. 0.091 O.Q'i 

U - The compound- lhalyzed ror but was not detected. 
The .ssocialcd nu.crical value is allril>utcd to contamination 
and iaconsidered to be the ADipic quantitation limit. 

J - The associated alllaCrical wlue iaan estimated quantity. 
• - Action Level that Crigen treatment 
(I) - Sample Concentration Is above the Ma .. 

1993 

<0.050 
0.109 (3) 

<0.005 
0.475 (3) 

0.08Z 
0.092 

1.02 (3) 
<0.0002 

0254 (3) 
<0.005 
<0.010 

0.07 
0.567 

(2) - Sample Conc:ealnCioa Is above the Illinois Groundwater Quality Standard 
(or Class I Potable Raoun:e Groundwater. 

(3) - Sample Concenlnlloa Is above both the MCL and the Illinois Class I 
Groundwater Qualky Standard. 
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ILLINOIS 
CLASS I 

MCLs STANDARDS 
Parameter Unit fm21Ll lm21Ll 

Antimony m8/l - -
Arsenic mg/1 0.05 0.05 
Beryllium mg/1 - -
Cadmium mg/1 0.005 0.005 
Cbromium m&ll 0.1 0.1 
Copper m&ll 1.3• 0.65 
Lead m811 0.015• 0.007S 
Mercury mg/1 0.002 0.002 
Nletel m&ll 0.1 0.1 
Selenium mg/1 0.05 0.05 
Silver mg/1 - 0.05 
Thallium mg/1 - -
Zinc mill - 5.0 

llistmcts. Wk3 

Table 5 
Metals Results of Historical Groundwater Sampling Events 

NUfaracorp Superfund Site 

MW-108D 
MW-1080 QC FIELD DUPLICATE 

JULY OCTOBER MARCH SEPTEMBER JULY OCTOBER 
1992 1992 1993 1993 

<0,008 O.QZ2 <0.060 <0.050 
<0.003 0.018 <0.003 <0.010 
<0.0006 0.00202 <0.0006 <0.005 

85(3 9.6(3 1.9 (3) 451 (3 
0.006 0.0731 0.022 <0.010 

<0.014 0.045 <0.014 <0.025 
0.023 (3 0.14(3 0.0043 <0.003 

<0.0002. 0.0002. <0.0002. <0.0002. 
0.46(3 0.6l (3 0.17(3) . 0.313 (3 

<0.003 <0.003 <0.015 <0.005 
<0.0004 <0.009 <0.009 <0.010 

0.046 0.046 0.028 <0.050 
281'2 34f2 7.61"2\ 18.1 (2 

U - lbe compound was analyzed ror but was not detected. 
lbe associated numerical value is attributed to contamination 
and Ia considered to be the 111111ple quantitation limit. 

J - The auoc:iated numerical value is an estimated quantity. 
• - Action Level that trigen treatment 
(1) - Sample Concentration is' above the MCL. 

1992 

<0.002 
<0.003 

0.0007 
9.0(3 
0.006 

<0.014 
0.026 (3 

<0.0002. 
0.47 (3 

<0.003 
<0.0004 

0.048 
28(2 

(2) - Sample Concentration is above the Illinois Groundwater Quality Standard 
ror Class I Potable Resource Groundwater. 

(3) - Sample Concentration is above both the MCL and the Illinois Class I 
Groundwater Quality Standard. 

l'agc li of 9 

1992 

<0.011 
0.023 

0.00188 
92 (3) 

0.0841 
0.044 

0.15 (3) 
0.0002. 

0.64(3) 
<0.003 
<0.009 

0.051 
34(2) 

MARCH SEPTEMBER 
1993 1993 

<0.060 <0.050 
<0.003 <0.010 

<0.0006 <0.005 
1.9 (3) 4.42 (3 
0.()29 <0.010 

<0.014 <0.025 
0.0038 <0.003 

<0.0002. <0.0002. 
0.18 (3) 0.302 (3 

<O.OlS <0.005 
<0.009 <0.010 

0.029 0.05 
7.7 (2) 17.9 {2 
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ILLINOIS 
CLASS I 

MCJ..s STANDARDS 
Parameter Unit fm21Ll fm21Ll 

Antimony mg/1 - -
Arsenic mg/1 0.05 0.05 
Beryllium mg/1 - -
Cadmium mg/1 0.005 0.005 
Cbromlum mg/1 0.1 0.1 
Copper mg/1 13• 0.6S 
Lead mg/1 o.ots• 0.0015 
Mercury mg/1 0.002 0.002 
Nickel mg/1 0.1 0.1 
Selenium mg/1 0.05 0.05 
Silver mg/1 - o.ns 
Thallium mg/1 - -
I Zinc min - 5.0 

Histmets.Wk3 

Table 5 
Metals Results of Historical Groundwater Sampling Events 

NL/faracorp Superfund Site 

MW-109 MW-109-92 
JULY OCTOBER MARCil SEJYJ'EMmm. JULY ocromm MAR\.11 
1992 1992 1993 1993 

<0.002 ~o.ou ... <0.060 <0.050 
<0.003 <0.003 <0.003 <0.010 
<0.0006 <O,OQOis 4::0.0006 <0.00:5 

0.0028 <0.005 <0.005 <0.005 
<0.002 <O.oU •• <0.013 <0.010 
<0.014 <0.014 <0.014 <0.025 

0.0046 . o.ot9<:J> <0.002 <0.003 
<0.0002 <O.Oim <0.0002 <0.0002 
<0.023 ·<~ . <0.023 o.m9 
<0.003 <0.003 <0.003 <0.005 
<0.0004 <8.009 <0.009 <0.010 
<0.002 <O.OIR <0.002 <0.050 

0.057 ···.···o..anJ <0.020 <0.020 

U - The c:ompouad wu aaalyzed foe but was not detected. 
The IISIOCilted auaerlcal value is attributed to contamination 
and is c:onsldered 10 be the IIIDple quantitation limit. 

J - The auociated aumcrical value is an estimated quantity. 
• - Action Left~ that utaen treatment 
(1)- Sample Collc:carmioa ilabove the MO.. 

1992 

<0.002 
<0.003 
<0.0006 

0.0018 
0.003 

<0.014 
0.018(3 

<0.0002 
<0.023 
<0.003 
<0.0004 
<0.002 

0.081 

(2) - Sample Concenlrllioa ilabove the Illinois Groundwater Quality Standard 
roc Oasa I Potable Raoun:e Groundwater. 

(3) - Sample Concenlrltioa II above both the MO. and the Illinois Oass I 
Groundwater QllllilJ Standard. 
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1992 1993 

<0.011 <0.060 
<0.003 <0.003 
<0.0006 <0.0006 
<0.005 <0.005 
0.021 u <0.013 

<0.014 <0.014 
0.0038 <0.002 

<0.0002 <0.0002 
<0.023 <0.02..'\ 
<0.003 <0.003 
<0.009 <0.009 
<0.002 <0.002 

O.OS7 J <0.020 

smrrEMBER 
1993 

<0.050 
<0.010 
<0.005 
<0.005 
<0.010 
<0.025 
<0.003 
<0.0002 
<0.040 
<0.005 
<0.010 
<O.ffiO 
<0.020 
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ILLINOIS 
Cl.ASS I 

MCLs STANDARDS 
Parameter Unit Cm21Ll tm~r/U 

Antimony mg/1 - -
Arsenic mg/1 0.05 0.05 
BcryUium mgll - -
Cadmium mg/1 0.005 0.005 
Chromium mg/1 0.1 0.1 
Copper mg/1 1.3" 0.6.'i 
Lead mg/1 0.015" 0.0075 
Mercury mg/1 0.002 0.002 
Nickel mg/1 0.1 0.1 
Selenium mg/1 0.05 o.os 
Silver mg/1 - 0.05 
Thallium mg/1 - -
I Zinc min - S.O 

Histmets.Wk3 

Table 5 
Metals Results of Historical Groundwater Sampling Events 

NLffaracorp Superfund Site 

MW-110 MW-111-92 
JULY OCfOBER MARCH SEPTEMBER JULY OCfOBER MARCH 
1992 1992 1993 1993 

<0.002. <0.011 <0.060 <0.050 
<0.003 <0.003 <0.003 <0.010 
<0.0006 <0.0006 <0,0006 <0.005 

0.0013 <0.005 <0.005 <0.005 
<0.002. <0.013 <0.013 <0.010 
<0.014 <0.014 <0.014 <0.02S 

0.0042 0.011(3 <0.002 <0.003 
<0.0002 <0.0002 <0.0002 <0.0002 
<0.023 ·.0.033 <0.023 <0.040 
<0.003 <0.003 <0.003 <O.OOS 
<0.0004 <0.009 <0.009 <0.010 
<0.002 <0.002. <0.002 <0.050 

0.00 . 0.078 <0.020 <0.010 

U - 'The compound wa1 analyzed for but was not detected. 
The associated numerical Ylllue i~S attributed to contamination 
and is considered to be tbe aample quantitation limit. 

J - The associated numerical Ylllue is an estimated quantity. 
• - Action Lc\lel that tric&ers treatment 
(I)- Sample Concentration ilabove the MO... 

1992 

<0.002 
0.0046 

<0.0006 
<O.oom 
<0.002 
<0.014 

0.003 
<0.0002 
<0.023 
<0.003 

<0.0004 
<O.OOZ 

0.043 

(2) - Sample Concentration il above the Illinois Groundwater Quality Standard 
for 0... I Potable Resource Groundwater. 

(3) - Sample Concentration il above both the MO.. and the Illinois Claa I 
Groundwater Quality Standard. 
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1992 1993 

<0.011 <0.060 
0.0037 <0.003 

<0.0006 <0.0006 
<0.005 <0.005 
0.(l24 u <0.013 

<0.014 <0.014 
0.009(2 <0.002 

<0.0002 <0.0002 
<0.023 <0.023 
<0.003 <0.003 
<0.009 <0.009 
<0.002 <0.002 

0.073 <0.010 

SEPTEMBER 
1993 

<0.050 
<0.010 
<0.005 
<0.005 
<0.010 
<0.02S 
<0.003 
<0.0002 
<0.040 
<O.OOS 
<0.010 
<0.050 
<0.020 
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ILLINOIS 
ClASS I 

MCLs STANDARDS 
Parameter Unit (m2fl..l (m2fl..l 

Antimony mg/1 - -
Arsenic mg/1 0.05 0.05 
BcryUium mg/1 - -
Cadmium mg/1 0.005 0.005 
Chromium mg/1 0.1 0.1 
Copper mg/1 t3• 0.65 
Lead mg/1 o.o1s• 0.0075 
Mercury mg/1 0.002 0.002 
Nickel mg/1 0.1 0.1 
Selenium mg/1 0.05 0.05 
Silver mg/1 - O.O.'i 
Thallium mg/1 - -
Zinc ml!/1 - 5.0 

Histmets. Wk3 

TableS 
Metals Results of Historical Groundwater Sampling Events 

NL{faracorp Superfund Site 

MW-111-92 MW-112 
QC FIELD DUPLICATE QC RINSATE BLANK 

JULY OCTOBER MARCH SEPTEMBER JULY OCTOBER MARCil 
1992 1992 1993 1993 

<0.002 <0.011 <0.060 <0.050 
0.004 <O.OCB <O.OCB <0.010 

<0.0006 <0,0()06 <0.0006 <0.005 
0.0004 <O.OOS <0.005 <0.005 

<0.002 o.m1u <0.013 <0.010 
<0.014 <0.014 <0.014 <0.025 
0.0094(2 o:OO'n <0.002 <o.om 
<0.0002 <O.oom <0.0002 <0.0002 
<0.023 <o,OZ3 <0.023 <0.040 
<0.003 <O.OCB <0.003 <0.005 
<0.0004 <0.009 <0.009 <0.010 
<0.002 <0.002 <0.002 <0.050 

0.059 0.068 <0.020 <0.020 

U - The compound was analyzed for but was not detected. 
The associated numerical value is allributed to contaminalion 
and isconsideced to be the sample quantitation limit. 

J - The associated numerical value is an estimated quantity. 
• - Action Level that trigcn .treatment 
(I)- Sample Concentration is above the MU.. 

1992 

<0.002 
0.0002 

<0.0006 
<0.0000 
<0.002 
<0.014 
<0.002 
<0.0002 
<0.023 
<0.003 
<0.0004 
<0.002 
<0.020 

(2) - Sample Concentration is above the Illinois Groundwater Quality Standard 
ror Ctasal Potable Resource 0£0undwater. 

(3) - Sample Concentration is above both the MU. and the Illinois Class I 
Groundwatec Quality Standll'd. 

Page 9 of9 

1992 1993 

<0.011 <0.060 
<0.003 <0.003 
<0.0006 <0.0006 
<0.005 <0.005 
<0.013 <0.013 
<0.014 <0.014 
<0.002 <0.002 
<0.0002 <0.()()(12 
<0.023 <0.02.1 
<0.003 <0.003 
<0.009 <0.009 
<0.002 <0.002 
<0.020 <0.020 

SEPTEMBER 
1993 

<0.050 
<0.010 
<0.005 
<0.005 
<0.010 
<0.025 
<0.003 
<0.0002 
<0.040 
<0.005 
<0.010 
<0.050 
<0.020 

12-Nov-?1 
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APPENDIX 

ANALYTICAL DATA 



SAMPIDS .XLS 

Groundwater Sample Identification Numbers Cross-Reference 
September, 1993 Groundwater Sampling Event 

NUTaracorp Superfund Site 

WMW-IOllOGGW 

WMW-10210GGOOW 

WMW-103910GGW 

WMW-103910GGWM 

WMW-103910GGWX 

WMW-104920GGOOW 

WMW-10410GGOOW 

WMW105-SOGGOOW 

WMW106-SOGGOOW 

WMW106-DOGGOOW 

WMW107-SOGGOOW 

WMW107-DOGGOOW 

WMW-108SOGGW 

WMW -108DOGGW 

WMW-108DOGGWD 

(Well No. 108-D Duplicate) 

WMW-109920GGW 

WMW-10910GGW 

WMW110-10GGOOW 

WMW111920GGOOW 

WMW111920GGOWD 

(Well no. 111-92 duplicate) 

WMW112-10GGOWB 

(Rinsate Blank) 

93091085 

93091155 

93091077 

93091078 

93091079 

93091156 

93091157 

9309929 

9309930 

9309928 

9309931 

9309932 

93091084 

93091082 

93091083 

93091080 

93091081 

9309925 

9309926 

9309927 

9309933 

. .•.. ·••··•···.· ......•. · .•.•... ·••··.·•••· > (························ .••. ··· WCCQA SAMPI..E,NlJMBER 
. SENT To usXC:E>····· .. · ·. ···· 

. ............... ><> .·· ·.. ·•··•· 

WMW010492GGOWQ (Well 104-92 

QA sample), WMW104920GGOWS 

&WR (Well 104-92 matrix spike/ 

matrix dup.) 

WMW10410GGOWQ 

(Well no. 104 QA sample) 

WMWl13-lOGGOWf 

(Rinsate Blank) 

Woodward-Clyde Consultant.a 11/11/93 



METALS/\VET CHL'\flSTRY DATA ASSESSME.J.'\1 

PROJECT NO. C.3M/I Q -;20 
LABORATORY &tVtf<lliMLirics 
LAB PROJECT NO. ~.:2...._3L.1.l..c.:.94+---­
NO. OF SAMPLES/ 1 

srTE N L/ravaccyp Super-fuud Sik:. 

MATRIX 9 !WO.ter 
I 

REvmwER~ REVIEWER'S NAME d 
CO:MPLETIONDATE/ 

DATA ASSESSl\fENT SUMMARY 

ICP AA 

1. HOLDING TIMES _L _L 

2. BLANKS / / 
3. ses-- Dupl leak / _L 

4. pes' MS/MSD ./ v' 

5. DILUTION tJA NA 

6. OTIIER QC LC.S I _L 
7. OVERALL ASSESSMENT 0 _Q_ 

0 = Data had no problems/or qualified due to minor problems. 
M = Data qualified due to major problems. 
Z = Data unacceptable. 

X = Problems, but do not affect data. 

ACTION ITEMS: 

COMMENTS: 

Hg 

~ 

/ 
./ 

_L 

NA 

_L 

_Q_ 

CN OTIIER 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3Ml1Q-20, 

EIIYIROIIMEYRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

NL/TARACORP SUPERFUND SITE 

PREPARATION BLANK 

GRAPHITE FURNACE ATOMIC ABSORPTION 

PREP. CODE: MP-117-57 
PREP DATE: 9/20/93 

ELEMENT 

ARSENIC 
LEAD 
SELENIUM 

BLANK RESULT 

<0.010 mg/1 
<0.003 
<0.005 

Am~ncan Council of lnd~pendent Laboratonos • Am~nun Society for Tutlnc and Materials • Am~rican Ch~miCal Soci~ty • Am~rican lndunnal Hyzo~ne Association 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3M11Q-20, 

NL/TARACORP SUPERFUND SITE 

EIIYIROII"EYRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

LABORATORY CONTROL SAMPLE 

GRAPHITE FURNACE ATOMIC ABSORPTION 

PREP. CODE: MP-117-57 
PREP DATE: 9/20/93 

ELEMENT 

ARSENIC 
LEAD 
SELENIUM 

VALUE RESULT 

0.050 0.049 
0.020 0.020 
0.025 0.025 

PERCENT 
RECOVERY 

98 
100 

98 

Amencan Councrl of Independent Laboratories • Amencan Society forT esting and Matenals • American Chemical Sociecy • American Industrial Hygrene Association 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3M11Q-20, 

EIIYIROIIME,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

NL/TARACORP SUPERFUND SITE 

PREP. CODE: MP-145-35 
PREP DATE: 9/21/93 

ELEMENT 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

PREPARATION BLANK 

ICP/AA 

BLANK RESULT 

<0.050 
<0.200 
<0.005 
<0.005 
<0.010 
<0.025 
<0.100 
<0.0002 
<0.040 
<0.200 
<0.010 
<0.050 
<0.020 

.t.m~ncan CounCil of lnd~p~nd~nt uboruones • Am~rican Soctety forT estin& and Hat~nals • Am~ncan Ch~mocal Soc•~ty • American Industrial Hniene Anoc•at•on 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3Ml1Q-20, 

NL/TARACORP SUPERFUND SITE 

EIIYIROIIMETRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(3 I 4) 427-0550 

LABORATORY CONTROL SAMPLE 

PREP. CODE: MP-145-35 
PREP DATE: 9/21/93 

ELEMENT 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

VALUE 

0.50 
2.00 
0.50 
0.50 
0.50 
0.50 
0.50 
0.0020 
0.50 
2.00 
0.50 
2.00 
0.50 

ICP/AA 

RESULT 

0.464 
1.99 
0.486 
0.489 
0.516 
0.484 
0.510 
0.0020 
0.496 
1.99 
0.484 
2.00 
0.488 

PERCENT 
RECOVERY 

93 
100 

97 
98 

103 
97 

102 
100 

99 
100 

97 
100 

98 

Amencan CounCil of Independent Labo!Otones • American Soctety for Testing and Material$ • Amencan Chem•cal Society • American Industrial Hygiene Association 

-· 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # CJMllQ-20, 

NL/TARACORP SUPERFUND SITE 

SAMPLE ID: WMWllO-lOGGOOW 
LAB ID: 9309925 

ANALYSIS RESULTS 

DATE COLLECTED: 9/15/93 17:08 

TEST PERFORMED 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
MERCURY 
LEAD 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

METHOD Qf. ANALYSIS 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7470 
SW-846 7421 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

EIIVIRONMEYRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

-, . ""-. 

RESULTS 

TOTAL 

<0.050 mg/1 
<0.010 
<0.005 
<0.005 
<0.010 
<0.025 
<0.0002 
<0.003 
<0.040 
<0.005 
<0.010 
<0.050 
<0.020 

SEPTEMBER 30, 1993 

~~OPER 
LABORATORY DIRECTOR 

Am~ncan Council of lnd~p~nd~nt ubontonos • Am~rican Society for T~stln& and Mat~nals • Am~ncan Chemocal Socoety • .t.merican Industrial Hygiene Assocoation 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3Ml1Q-20, 

NL/TARACORP SUPERFUND SITE 

EIIVIROIItiETRICS 
2345 Millpark Drive 

Maryland Heights. MO 63043 
(3 I 4) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

DUPLICATE REPORT FORM 
GRAPHITE FURNACE ATOMIC ABSORPTION 

SAMPLE ID: WMW110-10GGOOW 
LAB ID: 9309925 
PREP ID: MP-117-57 

SAMPLE 
ELEMENT RESULTS 

ARSENIC <0.010 
LEAD <0.003 
SELENIUM <0.005 

DUPLICATE 
RESULTS 

<0.010 
0.0045 

<0.005 

PERCENT 
PIFFEBENCE 

N/C 
73 

N/C 

AmericJn Council of lndeprndent Labontones • American Society forT estmg and Materials • Amencan Cntm,c.al Sociecy • American lndustml Hy"ene A.ssooation 



EIIYIROIIMEYRICS 
WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3M11Q-20, 

NL/TARACORP SUPERFUND SITE 

2345 Millpark Drive 
Maryland Heights, MO 63043 

(314) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

DUPLICATE REPORT FORM 
ICP/AA 

SAMPLE IO: WMW110-10GGOOW 
LAB ID: 9309925. 
PREP ID: MP-145-34 

SAMPLE DUPLICATE 
ELEMENT RESULTS RESULTS 

ANTIMONY <0.050 <0.050 
BERYLLIUM <0.005 <0.005 
CADMIUM <0.005 <0.005 
CHROMIUM <0.010 <0.010 
COPPER <0.025 <0.025 
MERCURY <0.0002 <0.0002 
HICKEL <0.040 <0.040 
SILVER <0.010 <0.010 
THALLIUM <0.050 <0.050 
ZINC <0.020 <0.020 

PERCENT 
DIFFERENCE 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

Am~ncan Councd of lnd~p~nd~nc ubo~<~cori~s • Am~ncan Society for Testing and Mac~rials • Am~ncan Chem•nl Soc1ecy • Am~nun Industrial Hyg1~ne Association 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3M11Q-20, 

NL/TARACORP SUPERFUND SITE 

ENYIROIIMEYRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
GRAPHITE FURNACE ATOMIC ABSORPTION 

SAMPLE ID: WMW110-10GGOOW 
LAB ID: 9309925 
PREP ID: MP-117-57 

SAMPLE 
ELEMENT RESULTS 

ARSENIC <0.010 
LEAD <0.003 
SELENIUM <0.005 

SPIKE DUPLICATE PERCENT 
LEVEL RESULTS DIFFERENCE 

0.040 0.035 88 
0.020 0.025 125 
0.010 0.007 72 

Amencan CounCil of Independent Laboruones • Amencan Society for Test~ng and Muenals • American Chemical Socoety • American Industrial Hyriene Assocoation 

-.___,. 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # CJMllQ-20, 

NL/TARACORP SUPERFUND SITE 

2345 Millpark Drive 
Maryland Heights, MO 63043 

(314) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

KATRIS SPIKE/MATRIX SPIKE DUPLICATE 
ICP/AA 

SAMPLE ID: WMW110-10GGOOW 
LAB IO: 9309925 
PREP ID: MP-145-34 

SAMPLE 
ELEMENT RESULTS 

ANTIMONY <0.050 
BERYLLIUM <0.005 
CADMIUM <0.005 
CHROMIUM <0.010 
COPPER <0.025 
MERCURY o. o·oo2 
NICKEL <0.040 
SILVER <0.010 
THALLIUM <0.050 
ZINC <0.020 

SPIKE DUPLICATE 
LEVEL RESULTS· 

1.000 0.686 
0.100 0.096 
0.100 0.099 
0.400 0.386 
0.500 0.485 
0.0020 0.0020 
1.000 1.01 
0.100 0.104 
4.000 3.77 
1.000 0.973 

PERCENT 
DIFFERENCE 

69 
96 
99 
96 
97 

100 
101 
104 

94 
97 

Amencon Counc1l of lndepend•nt uboratones • American Society for Testinl and Matenals • American Chemical Society • American lndunnal HYI'ene AssOCiation 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3M11Q-20, 

NL/TARACORP SUPERFUND SITE 

SAMPLE ID: WMW110-10GGOOW 
LAB ID: 9309925 

ANALYSIS RESULTS 

DATE COLLECTED: 9/15/93 17:08 

~PERFORMED 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
MERCURY 
LEAD 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

METHOD OF ANALYSIS 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7470 
SW-846 7421 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

ENYIROIIME,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

~ 
~'\\) \. • . 'tf,~ 

l:J.:JC'j ~ ... .>~ 
/·' T ~ 
·~ ,_,. 

i'-" nfli 1~~~ ~· 
,~ u~l ~· 
1 C"') I)Cct.I'Jt.O " :-: 
':--. "t. "'~ue ~ ~ood'#jat~· · :;CI 

Sl \.QU'S. "' 

RESULTS 

TOTAL 

<0.050 rngjl 
<0.010 
<0.005 
<0.005 
<0.010 
<0.025 
<0.0002 
<0.003 
<0.040 
<0.005 
<0.010 
<0.050 
<0.020 

SEPTEMBER 30, 1993 

~~&om 
LABORATORY DIRECTOR 

Amencan Councol of lndep<!ndent uborato~s • Ameriun Socoety for Testong and Hotonals • American Chemical Socoety • Amencan Industrial Hyrene Assocoatoon 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # CJM11Q-20, 

NL/TARACORP SUPERFUND SITE 

EIIYIROIIME7RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

DUPLICATE REPORT FORM 
GRAPHITE FURNACE ATOMIC ABSORPTION 

SAMPLE ID: WMWllO-lOGGOOW 
LAB ID: 9309925 
PREP ID: MP-117-57 

SAMPLE 
ELEMENT RESULTS 

ARSENIC <0.010 
LEAD <0.003 
SELENIUM <0.005 

DUPLICATE 
RESULTS 

<0.010 
0.0045 

<0.005 

PERCENT 
DIFFERENCE 

N/C 
73 

N/C 

Am~ncan Council of Independent uboruones • American Society for Testin& and Mateliab • Amencan Chemocal Socoety • Amencan Industrial Hytiene Assocoation 



EIIYIROIItiE,.RICS 
WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3MllQ-20, 

NL/TARACORP SUPERFUND SITE 

2345 Millpark Drive 
Maryland Heights, MO 63043 

(314) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

DUPLICATE REPORT FORM 
ICP/AA 

SAMPLE ID: WMW110-10GGOOW 
LAB ID: 9309925 
PREP ID: MP-145-34 

SAMPLE DUPLICATE 
ELEMENT RESULTS BESULTS 

ANTIMONY <0.050 <0.050 
BERYLLIUM <0.005 <0.005 
CADMIUM <0.005 <0.005 
CHROMIUM <0.010 <0.010 
COPPER <0.025 <0.025 
MERCURY <0.0002 <0.0002 
NICKEL <0.040 <0.040 
SILVER <0.010 <0.010 
THALLIUM <0.050 <0.050 
ZINC <0.020 <0.020 

PERCENT 
DIFFERENCE 

N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 

Amencan Council of Independent uboratorits • American Soc1ety f01 Testing and Materials • American Chemoc:al Society • American lndustnal Hyg•ene Association 

--



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3MllQ-20, 

NL/TARACORP SUPERFUND SITE 

EIIYIROIIMEYRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
GRAPHITE FURNACE ATOMIC ABSORPTION 

SAMPLE ID: WMWllO-lOGGOOW 
LAB ID: 9309925 
PREP ID: MP-117-57 

SAMPLE 
ELEMENT RESULTS 

ARSENIC <0.010 
LEAD <0.003 
SELENIUM <0.005 

SPIKE DUPLICATE PERCENT 
LEYEL RESULTS DIFFERENCE 

0.040 0.035 88 
0.020 0.025 125 
0.010 0.007 72 

American Counetl of Independent Laboruones • American Society for Testing and Huenals • American Chemocal Society • American Industrial Hygoene AssociatiOn 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3Ml1Q-20, 

NL/TARACORP SUPERFUND SITE 

ENYIROIItiEYRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(3 I 4) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

MATRIS SPIKE/MATRIX SPIKE DUPLICATE 
ICP/AA 

SAMPLE ID: WMW110-10GGOOW 
LAB ID: 9309925 
PREP ID: MP-145-34 

SAMPLE 
ELEMENT BESULTS 

ANTIMONY <0.050 
BERYLLIUM <0.005 
CADMIUM <0.005 
CHROMIUM <0.010 
COPPER <0.025 
MERCURY 0.0002 
NICKEL <0.040 
SILVER <0.010 
THALLIUM <0.050 
ZINC <0.020 

SPIKE DUPLICATE PERCENT 
LEVEL RESULTS DIFFERENCE 

1.000 0.686 69 
0.100 0.096 96 
0.100 0.099 99 
0.400 0.386 96 
0.500 0.485 97 
0.0020 0.0020 100 
1.000 1. 01 101 
0.100 0.104 104 
4.000 3.77 94 
1.000 0.973 97 

Arn~ncan Councol of lnd~p~ndent uboratoms • Am~ncan Sa<i~ty forT esting ~nd Macenals • Amencan (h<!mical Socoety • Amelican industtial HygieM Association 

-



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3M11Q-20, 

NL/TARACORP SUPERFUND SITE 

SAMPLE ID: WMW111920GGOOW 
LAB ID: 9309926 

ANALYSIS RESULTS 

DATE COLLECTED: 9/16/93 9:40 

~PERFORMED 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
MERCURY 
LEAD 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

METHQD Qf. ANALYSIS 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7470 
SW-846 7421 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

ENVIRONtiE,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(3 J 4) 427-0550 

RESULTS 

TOTAL 

<0.050 mg/1 
<0.010 
<0.005 
<0.005 
<0.010 
<0.025 
<0.0002 
<0.003 
<0.040 
<0.005 
<0.010 
<0.050 
<0.020 

SEPTEMBER 30, 1993 

\ I i(cc ~'-'--­
~o~N~ L. -c&PER 
LABORATORY DIRECTOR 

American Councol of Independent ubontones • Amencan SOCiety for Testlnf and Hatenals • American Chemocal Soc~r:y • Amencan Industrial Hygiene Auociauon 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3M11Q-20, 

NL/TARACORP SUPERFUND SITE 

SAMPLE ID: WMW111920GGOWD 
LAB ID: 9309927 

ANALYSIS RESULTS 

DATE COLLECTED: 9/16/93 9:40 

~PERfORMED 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
MERCURY 
LEAD 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

ME'!'HOO Q.f ANALYSIS 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7470 
SW-846 7421 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

EIIYIROIIME,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 mg/1 
<0.010 
<0.005 
<0.005 
<0.010 
<0.025 
<0.0002 
<0.003 
<0.040 
<0.005 
<0.010 
<0.050 
<0.020 

~E~PTEM~ER 30, 1993 

.. ~c 
WAY L. COQ~~­
LABORATORY DIRECTOR 

Amenun Council of Independent Labontories • American Soc•ety for Testi"l and Materials • American ChemiCal Society • American Industrial Hygiene Association 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3M11Q-20, 

NL/TARACORP SUPERFUND SITE 

SAMPLE ID: WMW106-DOGGOOW 
LAB ID: 9309928 

ANALYSIS RESULTS 

DATE COLLECTED: 9/16/93 11:45 

TEST PERFORMED 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
MERCURY 
LEAD 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

HETHOP Qf. ANALYSIS 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7470 
SW-846 7421 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

EIIYIRONME,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 mg/1 
<0.010 
<0.005 
<0.005 

0.019 
<0.025 
<0.0002 
<0.003 
<0.040 

0.013 
<0.010 
<0.050 
<0.020 

SEPTEMBER 30, 1993 

: \ ~r 
, \ ~\_.oc,_,\ 

WA'YN£\L. COOPER / 
LABORATORY DIRECTOR 

Amencan Counc1l of Independent uboratories • American Society for Testing and Matenals • American Chem1cal Society • American lndustnal Hygiene Association 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3M11Q-20, 

NL/TARACORP SUPERFUND SITE 

SAMPLE ID: WMW105-SOGGOOW 
LAB ID: 9309929 

ANALYSIS RESULTS 

DATE COLLECTED: 9/16/93 14:00 

~PERFORMED 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
MERCURY 
LEAD 
HICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

METHOD OF ANALYSIS 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7470 
SW-846 7421 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

ENYIROIIME,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 mg/1 
<0.010 
<0.005 
<0.005 
0.029 

<0.025 
<0.0002 

0.015 
<0.040 

0.016 
<0.010 
<0.050 
0.039 

SEPTEMBER 30, 1993 

\ L~ Cow, 
~ ~ L. cogPER 
LABORATORY DIRECTOR 

Amencan Council of Independent LAboratories • Amencan Socoety for Testinc and Materials • American Chemical Society • American lndustnal Hyziene As.soclation 

-



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3M11Q-20, 

NL/TARACORP SUPERFUND SITE 

SAMPLE ID: WMW106-SOGGOOW 
LAB ID: 9309930 

ANALYSIS RESULTS 

DATE COLLECTED: 9/16/93 14:55 

~PERFORMED 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
MERCURY 
LEAD 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

METHOD QE ANALYSIS 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7470 
SW-846 7421 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

2345 Millpark Drive 
Maryland Heights, MO 63043 

(314) 427-0550 

RESULTS 

TOTAL 

<0.050 mgjl 
0.014 

<0.005 
<0.005 

0.476 
0.056 

<0.0002 
0.143 
0.366 
0.011 

<0.010 
<0.050 

0.181 

SEPTEMBER 30, 1993 

\I l[c 
~).~ L. ?otPf:R 
LABORATORY DIRECTOR 

Amencan Counc1l of Independent ubontones • Amencan Society forT estinl and Matenals • Amencan ChemiCal Society • American lndustnal Hygiene Association 



~'i'OODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3M11Q-20, 

NL/TARACORP SUPERFUND SITE 

SAMPLE ID: WMW107-SOGGOOW 
LAB ID: 9309931 

ANALYSIS RESULTS 

DATE COLLECTED: 9/16/93 16:40 

~PERfORMED 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
MERCURY 
LEAD 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

METHOD OF ANALYSIS 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7470 
SW-846 7421 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

ENYIROIINE,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 mg/1 
<0.010 
<0.005 
<0.005 

0.014 
<0.025 
<0.0002 

0.047 
<0.040 
0.011 

<0.010 
<0.050 
0.084 

SEPTEMBER 30, 1993 

' (~ [ JC r ·'-----
~hrN~ L. COOPER 
LABORATORY DIRECTOR 

.a..mencan Council of Independent Laboruories • American Society for Testing and Materials • American Chemical Society • American Industrial Hytene Association 



~OODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
~~YLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3M11Q-20, 

NL/TARACORP SUPERFUND SITE 

SAMPLE IO: WMW107-DOGGOOW 
LAB ID: 9309932 

ANALYSIS RESULTS 

DATE COLLECTED: 9/16/93 16:50 

~PERFORMED 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
MERCURY 
LEAD 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

METHQD Qf: ANALYSIS 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7470 
SW-846 7421 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

ENYIROIIME,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 mgjl 
<0.010 
<0.005 
<0.005 

0.076 
<0.025 
<0.0002 
<0.003 
<0.040 
<0.005 
<0.010 
<0.050 

0.050 

SEPTEMBER 30, 1993 
~ 

\_(~ l 'f:(Jk "-
WAYNt L. COe>PER--
LABORATORY DIRECTOR 

A~an CounCil of Independent Labontor~es • Amencan Society rOt' Tesanc and Matenals • Amencan (hem•cal Society o Amencan lndustnal Hyl'ene Association 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23194 
PROJECT # C3M11Q-20, 

NL/TARACORP SUPERFUND SITE 

SAMPLE ID: WMW112-10GGOWB 
lAB ID: 9309933 

ANALYSIS RESULTS 

DATE COLLECTED: 9/16/93 17:15 

~PERFORMED 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
MERCURY 
LEAD 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

HE'fHOD OF ANALYSIS 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7470 
SW-846 7421 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

2345 Millpark Drive 
Maryland Heights, MO 63043 

(314) 427-0550 

RESULTS 

TOTAL 

<0.050 rng/1 
<0.010 
<0.005 
<0.005 
<0.010 
<0.025 
<0.0002 
<0.003 
<0.040 
<0.005 
<0.010 
<0.050 
<0.020 

SEPTEMBER 30, 1993 

~~(p&'oP~ 
LABORATORY DIRECTOR 

Am~rican Council of lnd~~nd~nt Laboratones • AmMcan Socrety for Testinc and Hacenals • Am~rican Ch~mical Society • American fndustnal Hycien~ Association 

·-
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METALS/WET CHEMISTRY DATA ASSESSl\fENT 

SITE NLTSS PROffiCTNO. ~C~3~M~I~IQ~-----­
LABORATORY &tvirovtm.tfvtcs 
LAB PROffiCT NO. ----!5..d.w3:..!!!d'-'Z:J~I __ _ 
NO. OF SAMPLES/ I 
MATRIX 9 _ UXl.tW 

~=·~~~r 
I 

COMPLETION DATE I0=/5-q3 

DATA ASSESSMENT SUMMARY 

ICP AA 

1. HOLDING TIMES ~ ~ 
2. BLANKS ./ / 

3. ~ LC.S _L _L_ 

4. DeS 1)u.pli'co.k ~ _L 

5. DILUTION __blA_ ~ 

6. OTHER QC MS/MSD ~ _1 

7. OVERALL ASSESSMENT _fL _Q_ 

0 = Data had no problems/or qualified due to minor problems. 
M = Data qualified due to major problems. 
Z = Data unacceptable. 

X = Problems, but do not affect data. 

ACTION ITEMS: 

COrvn..1ENTS: 

Hg 

..1 

/ 
/ 

__L_ 

__11A.._ 

L 
_Q_ 

CN OTHER 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # CJMllQ 

SAMPLE ID: WMW-103910GGW 
LAB ID: 93091077 
DATE COLLECTED: 9/17/93 

ANALYSIS RESULTS 

~PERfORMED METHOD OF ANALYSIS 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7421 
SW-846 7470 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

EIIYIROIIME7RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

OCT 1993 
RECEIVED 

RESULTS 

TOTAL 

<0.050 mg/1 
<0.010 
<0.005 
<0.005 
<0.010 
<0.025 
<0.003 
<0.0002 
<0.040 
<0.005 
<0.010 
<0.050 
<0.020 

Amencan CounCil of Independent Laboruones • "mencan Socoety for Tesbng and Materials • "merican Chemocal Socoety • "mencan Industrial Hygoene Auocoatoon 

-



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3M11Q 

EIIYIROIItiE7RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

DUPLICATE REPORT FORM 
GRAPHITE FURNACE ATOMIC ABSORPTION 

SAMPLE ID: WMW-103910GGW 
LAB ID: 93091077 
PREP CODE: MP-117-58 

SAMPLE 
ELEMENT RESULT 

ARSENIC <0.010 
LEAD <0.003 
SELENIUM <0.005 

DUPLICATE PERCENT 
RESULTS DIFFERENCE 

<0.010 0 
<0.003 0 
<0.005 0 

Am~ncan Council of lnd~p~nd~nt ubonton~s • Am~rican Society for Testinc and Mat~rials • Am~rican Ch~mtcal Society • Am~rican Industrial Hygi~ne Association 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3Ml1Q 

EIIYIROIIMEYRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
GRAPHITE FURNACE ATOMIC ABSORPTION 

SAMPLE ID: WMW-103910GGW 
LAB ID: 93091077 
PREP CODE: MP-117-58 

SAMPLE 
ELEMENT RESULT 

ARSENIC <0.010 
LEAD <0.003 
SELENIUM <0.005 

SPIKE 
LEVEL 

0.040 
0.020 
0.010 

SPIKE 
RESULTS 

0.036 
0.017 
0.006 

PERCENT 
RECOVERY 

91 
83 
58 

Am~nun CounCil of lndep~nd~nt uboratones • Am~rican Soci~ty for T estlng and Materials • American Chemical Soci~ty • American Industrial Hyfi~n~ Associat•on 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3MllQ 

2345 Millpark Drive 
Maryland Heights, MO 63043 

(314) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

DUPLICATE REPORT FORM 

SAMPLE ID: WMW-103910GGW 
LAB ID: 93091077 
PREP CODE: MP-145-35 

SAMPLE 
ELEMENT RESULT 

ANTIMONY <0.050 
BERYLLIUM <0.005 
CADMIUM <0.005 
CHROMIUM <0.010 
COPPER <0.025 
MERCURY <0.0002 
NICKEL <0.040 
SILVER <0.010 
THALLIUM <0.050 
ZINC <0.020 

ICP/AA 

DUPLICATE PERCENT 
RESULTS DIFFERENCE 

<0.050 N/C 
<0.005 N/C 
<0.005 N/C 
<0.010 N/C 
<0.025 N/C 
<0.0002 N/C 
<0.040 N/C 
<0.010 N/C 
<0.050 N/C 
<0.020 N/C 

Amencan Counc1l of Independent Laboratonel • Amencan Society for Testln& and Materials • Am•non Chem•cal Soc1ety • Amencan lndunnal Hyz•ene Association 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # CJM11Q 

EIIYIROIIMEYRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
ICP/AA 

SAMPLE ID: WMW-103910GGW 
LAB ID: 93091077 
PREP CODE: MP-145-35 

SAMPLE SPIKE SPIKE PERCENT 
ELEMENT RESULT LEVEL RESULTS RECOVERY 

ANTIMONY <0.050 1.000 0.678 68 
BERYLLIUM <0.005 0.100 0.094 94 
CADMIUM <0.005 0.100 0.097 97 
CHROMIUM <0.010 0.400 0.393 98 
COPPER <0.025 0.500 0.481 96 
MERCURY <0.0002 0.0020 0.0019 95 
NICKEL <0.040 1.000 0.946 95 
SILVER <0.010 0.100 0.056 56 
THALLIUM <0.050 4.000 3.78 94 
ZINC <0.020 1. 000 0.971 97 

Amt!rican Council of lndt!P"ndt!nt Laborato""s • American Socoety for Testong and Materials • American Chemical Society • American Industrial HygieM Assocoauon 



,.. 

WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3M11Q 

SAMPLE ID: WMW-103910GGWM 
LAB IO: 93091078 
DATE COLLECTED: 9/17/93 

ANALYSIS RESULTS 

~PERFORMED METHQD m: ANALYSIS 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7421 
SW-846 7470 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

EIIYIROIIME,.RICS 
2345 Millpark Drive 

Maryland Heighu, MO 63043 
(3 14) 427-0550 

RESULTS 

TOTAL 

<0.050 mgjl 
<0.010 
<0.005 
<0.005 
<0.010 
<0.025 
<0.003 
<0.0002 
<0.040 
<0.005 
<0.010 
<0.050 
0.035 

OCTOBER 4, 1993 

\~, I ~I 

, 0C'·L'-. w~ YNE . cOOPER-
LABORATORY DIRECTOR 

Amencan Council of lnde~ndenr ubor2tories • Arneric~n Society ftK Testlnc ~nd Maremls • Amf!nc~n Otem•cal Soctery • Amf!fican lndusmal Hr~iene Auoctation 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3MllQ 

ANALYSIS RESULTS 

SAMPLE ID: WMW-103910GGWX 
LAB ID: 93091079 
DATE COLLECTED: 9/17/93 

~PERFORMED 

METALS ANALYSIS. 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
HICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

METHOD Q.[ ANALYSIS 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7421 
SW-846 7470 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

EIIYIROIIMETRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 rngjl 
<0.010 
<0.005 
<0.005 
<0.010 
<0.025 
<0.003 
<0.0002 
<0.040 
<0.005 
<0.010 
<0.050 
<0.020 

OCTOBER 4, 1993 

WAYNE L. COOPER 
LABORATORY DIRECTOR 

Amenc~n Counc1l of lnde~ndent ubontones • Amenc~n Soc1ety for Testing and Matenals • Amencan Chern1cal Soci"y • American lndustnal Hygiene A.ssoclatiOn 

-
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WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3MllQ 

SAMPLE ID: WMW-109920GGW 
LAB ID: 93091080 
DATE COLLECTED: 9/17/93 

ANALYSIS RESULTS 

~ PERFORMED METHOD Qr ANALYSIS 

METALS ANALYSIS 

ANTIMONY SW-846 6010 
ARSENIC SW-846 7060 
BERYLLIUM SW-846 6010 
CADMIUM SW-846 6010 
CHROMIUM SW-846 6010 
COPPER SW-846 6010 
LEAD SW-846 7421 
MERCURY SW-846 7470 
NICKEL SW-846 6010 
SELENIUM SW-846 7740 
SILVER SW-846 6010 
THALLIUM SW-846 6010 
ZINC SW-846 6010 

EIIYIROIIME,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 mg/1 
<0.010 
<0.005 
<0.005 
<0.010 
<0.025 
<0.003 
<0.0002 
<0.040 
<0.005 
<0.010 
<0.050 
<0.020 

1ac1TolC~ :9~ 
~~E L. CdOPER 
LABORATORY DIRECTOR 

Amencan CounCil of Independent ubonrones • American Soc~tyfor Ttstin( and Marenals • Amtncan ChemiCal Society • Amencan lndusUial Hy(lene AssOCil(IOM 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3M11Q 

SAMPLE ID: WMW-10910GGW 
LAB ID: 93091081 
DATE COLLECTED: 9/17/93 

ANALYSIS RESULTS 

~PERFORMED METHOD Qf: ANALYSIS 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7421 
SW-846 7470 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

EIIVIROIIMEYRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 mg/1 
<0.010 
<0.005 
<0.005 
<0.010 
<0.025 
<0.003 
<0.0002 
0.059 

<0.005 
<0.010 
<0.050 
<0.020 

OCTOBER 4, 1993 

~ / ~c 
\ !\__~ Cct~-­

wXYNE L. COOPER 
LABORATORY DIRECTOR 

Amencan Councrl of Independent Laboratories • Amenun Society for Testinc and Muenals • American CMmiul Society • American Industrial Hyziene Association 

--
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WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3M11Q 

SAMPLE ID: WMW-108DOGGW 
LAB ID: 93091082 
DATE COLLECTED: 9/17/93 

ANALYSIS RESULTS 

~PERfORMED METHQD Q.F. ANALYSIS 

METALS ANALYSIS 

ANTIMONY SW-846 6010 
ARSENIC SW-846 7060 
BERYLLIUM SW-846 6010 
CADMIUM SW-846 6010 
CHROMIUM SW-846 6010 
COPPER SW-846 6010 
LEAD SW-846 7421 
MERCURY SW-846 7470 
NICKEL SW-846 6010 
SELENIUM SW-846 7740 
SILVER SW-846 6010 
THALLIUM SW-846 6010 
ZINC SW-846 6010 

EIIYIROIIME,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 rng/1 
<0.010 
<0.005 

4.51 
<0.010 
<0.025 
<0.003 
<0.0002 

0.313 
<0.005 
<0.010 
<0.050 
18.1 

OCTOBER 4, 1993 

Ll ((\_.( '--
~ L. ~COOPER 

LABORATORY DIRECTOR 

Amencan Councol of lnd~p~nd~nt La bon tones • American Society forT estlnt and Matrmls • A menan Chemocal Socoety • Americon Industrial HY&"eM Association 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3M11Q 

ANALYSIS RESULTS 

SAMPLE ID: WMW-lOBDOGGWD 
LAB ID: 93091083 
DATE COLLECTED: 9/17/93 

~PERFORMED 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
HICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

METHOD QE ANALYSIS 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7421 
SW-846 7470 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

EIIYIROIIME,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 mg/1 
<:0.010 
<:0.005 

4.42 
<:0.010 
<0.025 
<:0.003 
<:0.0002 
0.302 

<0.005 
<0.010 

0.050 
17.9 

OCTOBER 4, 1993 

~y~c~fa,~ 
LABORATORY DIRECTOR 

Am~ncan Councol of lndep~ndent Laboratories • American Socoety for Testinz and Materials • A-nan Chemoal Sociery • Am~rican lndustnal HygieM AssocoatiOn 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3MllQ 

SAMPLE ID: WMW-108SOGGW 
LAB ID: 93091084 
DATE COLLECTED: 9/17/93 

ANALYSIS RESULTS 

TEST PERfORMED METHQD Qt: ANALYSIS 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7421 
SW-846 7470 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

EIIYIROIIME,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 mg/1 
0.109 

<0.005 
0.475 
0.082 
0.092 
1. 02 

<0.0002 
0.254 

<0.005 
<0.010 

0.070 
0.567 

OCTOBER 4, 1993 

\ LlCa~._ 
~YNE L. COOPER 
LABORATORY DIRECTOR 

Amencan CounCil of Independent Laboruones • American Society for Testinc and Matenals • American Cnemocal Society • American Industrial Hyciene Association 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3M11Q 

ANALYSIS RESULTS 

SAMPLE ID: WMW-10110GGW 
LAB ID: 93091085 
DATE COLLECTED: 9/17/93 

~PERFORMED 

METALS ANALYSIS 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

ME'l'HOD QE ANALYSIS 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7421 
SW-846 7470 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

EIIYIROIIME,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 rngjl 
0.181 

<0.005 
0.006 
0.047 
0.063 
0.077 

<0.0002 
0.072 
0.007 

<0.010 
<0.050 

0.199 

Amencan Councol of Independent Laboratories • American Society for Tesbn& and Materials • American Chemocal Society • American Industrial Hygiene Association 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3M11Q 

EIIYIROIItiEYRICS 

PREPARATION BLANK 

2345 Millpark Drive 
Maryland Heights, MO 63043 

(314) 427-0550 

GRAPHITE FURNACE ATOMIC ABSORPTION 

PREP. CODE: MP-117-58 
PREP DATE: 9/21/93 

ELEMENT 

ARSENIC 
LEAD 
SELENIUM 

BLANK RESULT 

<0.010 rng/1 
<0.003 
<0.005 

Amencan Council of Independent Laboratories • Amencan Society for Testin&and Materials • Amencan ChemiCal Society • Amencan lndustnal Hyg•ene Assoc•ation 



WOODWARD-CLYDE CONSULTANTS 
2318 lHLLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3M11Q 

EIIYIROIItiEYRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
( 314) 427-0550 

LABORATORY CONTROL SAMPLE 

GRAPHITE FURNACE ATOMIC ABSORPTION 

PREP. CODE: MP-117-58 
PREP DATE: 9/21/93 

ELEMENT 

ARSENIC 
LEAD 
SELENIUM 

VALUE RESULT 

0.050 0.052 
0.020 0.022 
0.025 0.024 

PERCENT 
RECOVERY 

104 
109 

95 

Amencan Counctl of Independent Laboratories • Amencan Society for T estinc and Materials • Amencan Chemteal Society • American Industrial Hyrtene AnociattOn 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3MllQ 

PREP. CODE: MP-145-35 
PREP DATE: 9/21/93 

ELEMENT 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

EIIYIROIIMEYRICS 

PREPARATION BLANK 

ICP/AA 

BLANK RESULT 

<0.050 
<0.200 
<0.005 
<0.005 
<0.010 
<0.025 
<0.100 
<0.0002 
<0.040 
<0.200 
<0.010 
<0.050 
<0.020 

2345 Millpark Drive 
Maryland Heights, MO 63043 

(314) 427-0550 

A~riun Councol of lnde~ndent L~bontori~s • Am~riun Soclefy for Tntlnc and Mat trials • Am~nan Ch~mical Soc•~ty • A~ncan lndustnal Hrcirnr AssociJtlon 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23221 
PROJECT # C3M11Q 

EIIYIROIIME7RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

LABORATORY CONTROL SAMPLE 

PREP. CODE: MP-145-35 
PREP DATE: 9/21/93 

ELEMENT 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

VALUE 

0.50 
2.00 
0.50 
0.50 
0.50 
0.50 
0.50 
0.0020 
0.50 
2.00 
0.50 
2.00 
0.50 

ICP/AA 

RESULT 

0.464 
1.99 
0.486 
0.489 
0.516 
0.484 
0.510 
0.0020 
0.496 
1. 99 
0.484 
2.00 
0.488 

PERCENT 
RECOVERY 

93 
100 

97 
98 

103 
97 

102 
100 

99 
100 

97 
100 

98 

Am~rican Council of lnd~pend~nt Laboratories • American Soci~ty fO< Testin& and Materials • American Ch~miul Soc.ety • American Industrial Hyr~ne Assoc1ation 
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METALS/WET CHEMISTRY DATA ASSESSMENT 

PROJECT NO. C.3M II Q 
LABORATORY &wirovtm.e-lyj(? S 
LAB PROJECT NO. tR32;):J 

siTE NLrss 
RE 

NO. OF SAM:PLES/ 
MATRIX 3/ WO.f£iz. 

REVIEWER'S NAME ~ol.....ll.o6o~~~ 
COMPLETION DATE 10-10-9.3 

I 

DATA ASSESSMENT SUMMARY 

ICP AA Hg CN OrnER 

1. HOLDING TIMES _L _L_ _L 

2. BLANKS __L ./ / 

3. ses""" LCS _1 _L I 

4. DeS" Vupl1·ca.k. _/_ _L _L_ 

5. DILUTION -.1lA. tJA NA 

6. OTHER QC MS/MSD / ./ ./ 

7. OVERALL ASSESSMENT __Q_ _Q_ _Q_ 

0 = Data had no problems/or qualified due to minor problems. 
M = Data qualified due to major problems. 
Z = Data unacceptable. 

X = Problems, but do not affect data. 

ACTION ITEMS: 

COMMENTS: 
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WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23222 
PROJECT # CJM11Q, NL TARACORP 

ANALYSIS RESULTS 

SAMPLE ID: WMW-10210GGOOW 
LAB ID: 93091155 
DATE COLLECTED: 9/20/93 14:35 

TEST PERFORMED METHOD Q.E ANALYSIS 

METALS ANALYSIS 

ANTIMONY SW-846 6010 
ARSENIC SW-846 7060 
BERYLLIUM SW-846 6010 
CADMIUM SW-846 6010 
CHROMIUM SW-846 6010 
COPPER SW-846 6010 
LEAD SW-846 7421 
MERCURY SW-846 7470 
NICKEL SW-846 6010 
SELENIUM SW-846 7740 
SILVER SW-846 6010 
THALLIUM SW-846 6010 
ZINC SW-846 6010 

EIIYIROIIMETRICS 
2345 Millpark Drive 

Maryland Heights. MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 
0.015 

<0.005 
<0.005 
0.027 
0.028 
0.136 

<0.0002 
0.062 
0.015 

<0.010 
<0.050 

0.123 

~CTOB[ 4 I 1993 

c), U \.!JO<v'--­wJ\/~ L. C®PER 

mg/1 

LABORATORY DIRECTOR 

Am~ncan Council of lnd~pend~nt uborno~s • AmMcan Society(~ T~stin& and Mn~nals • Am~ncan Ch•mocal Soco~ty • A-rican lndustnal Hygo~n• Assocouoon 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23222 
PROJECT # C3M11Q, NL TARACORP 

SAMPLE ID: WMW-104920GGOOW 
LAB ID: 93091156 

ANALYSIS RESULTS 

DATE COLLECTED: 9/20/93 15:50 

TEST PERfORMED 

METALS ANALYSIS" 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

METHOD Q.t: ANALYSIS 

SW-846 6010 
SW-846 7060 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 6010 
SW-846 7421 
SW-846 7470 
SW-846 6010 
SW-846 7740 
SW-846 6010 
SW-846 6010 
SW-846 6010 

EIIVIROIIME7RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 mg/1 
<0.010 
<0.005 

0.005 
<0.010 
<0.025 
0.520 

<0.0002 
<0.040 
<0.005 
<0.010 
<0.050 
0.037 

'OCJGOB ,R 4, 1993 

,L- r.G~:_\ 
HA • 'COOPER 
LABORATORY DIRECTOR 

Amencan CounCil of Independent uboruories • American SoCiety for Testinc and Materials • American Chemocal Society • American Industrial Hyciene Association 
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WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23222 
PROJECT # CJMllQ, NL TARACORP 

ANALYSIS RESULTS 

SAMPLE ID: WMW-10410GGOOW 
LAB ID: 93091157 
DATE COLLECTED: 9/20/93 17:00 

~PERFORMED METHOD Qi: ANALYSIS 

METALS ANALYSIS 

ANTIMONY SW-846 6010 
ARSENIC SW-846 7060 
BERYLLIUM SW-846 6010 
CADMIUM SW-846 6010 
CHROMIUM SW-846 6010 
COPPER SW-846 6010 
LEAD SW-846 7421 
MERCURY SW-846 7470 
NICKEL SW-846 6010 
SELENIUM SW-846 7740 
SILVER SW-846 6010 
THALLIUM SW-846 6010 
ZINC SW-846 6010 

EIIYIROIItiE,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

RESULTS 

TOTAL 

<0.050 rng/1 
0.018 

<0.005 
0.005 
0.035 

<0.025 
0.043 

<0.0002 
0.047 

<0.005 
<0.010 
<0.050 
0.072 

OCTOBER 4, 1993 

w\v~q~~ 
LABORATORY DIRECTOR 

Am~ncan Council of lndepend~nt uborator~es • Amenun Society f« Testin& and Materials • Amencan Chemtcal Soctety • Amenun Industrial HyeitM AssociatiOn 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23222 
PROJECT # C3M11Q, NL TARACORP 

EIIYIROIIME,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

DUPLICATE REPORT FORM 
GRAPHITE FURNACE ATOMIC ABSORPTION 

SAMPLE ID: WMW-10410GGOOW 
LAB ID: 93091157 
PREP CODE: MP-117-59 

SAMPLE 
ELEMENT RESULT 

ARSENIC 0.018 
LEAD 0.043 
SELENIUM <0.005 

DUPLICATE PERCENT 
RESULTS DIFFERENCE 

0.018 0 
0.043 0 

<0.005 0 

Amencan CounCil of Independent Laboruone5 • American Society for Tening and Mauriab • American Chemocal Society • American lndu5trial Hygiene Auocoavon 

·-



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23222 
PROJECT # C3MllQ, NL TARACORP 

EIIYIROIIMEYRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

DUPLICATE REPORT FORM 

SAMPLE ID: WMW-10410GGOOW 
LAB ID: 93091157 
PREP CODE: MP-145-37 

SAMPLE 
ELEMENT RESULT 

ANTIMONY <0.050 
BERYLLIUM <0.005 
CADMIUM 0.005 
CHROMIUM 0.035 
COPPER <0.025 
MERCURY <0.0002 
HICKEL 0.047 
SILVER <0.010 
THALLIUM <0.050 
ZINC 0.072 

ICP/AA 

DUPLICATE PERCENT 
RESULTS DIFFERENCE 

<0.050 NfC 
<0.005 N/C 
<0.005 N/C 

0.029 18.8 
<0.025 N/C 
<0.0002 N/C 
0.041 13.6 

<0.010 NjC 
<0.050 N/C 
0.070 2.8 

"mencan Counc•l of Independent Labo~tories • "merican Society fOf' Test1n1 and Materials • "mencan ~mteal Society • "merican Industrial Hyctene -'ssoctation 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23222 
PROJECT # C3M11Q, NL TARACORP 

EIIYIROIIME,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
GRAPHITE FURNACE ATOMIC ABSORPTION 

SAMPLE ID: WMW-10410GGOOW 
LAB IO: 93091157 
PREP CODE: MP-117-59 

SAMPLE 
ELEMENT RESULT 

ARSENIC 0.018 
LEAD 0.043 
SELENIUM <0.005 

SPIKE 
LEVEL 

0.040 
0.020 
0.010 

SPIKE 
RESULTS 

0.063 
0.057 
0.0055 

PERCENT 
RECOVERY 

112 
69 
55 

Amencan Councol of Independent ubontones • Amtncan Socoety for Testing and Hatenab • Amencan ChemiCal Society • Amencan Industrial Hygi- Association 

-
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WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23222 
PROJECT # C3MllQ, NL TARACORP 

EIIVIROIIME,.RICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

QUALITY ASSURANCE QUALITY CONTROL REPORT 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
ICP/AA 

SAMPLE ID: WMW-10410GGOOW 
LAB ID: 93091157 
PREP CODE: MP-145-37 

SAMPLE SPIKE SPIKE PERCENT 
ELEMENT RESULT LEVEL RESULTS RECOVERY 

ANTIMONY <0.050 1. 000 0.604 60 
BERYLLIUM <0.005 0.100 0.0967 97 
CADMIUM 0.005 0.100 0.0912 86 
CHROMIUM 0.035 0.400 0.418 96 
COPPER <0.025 0.500 0.478 96 
MERCURY <0.0002 0.0020 0.0019 95 
NICKEL 0.047 1.000 0.973 93 
SILVER <0.010 0.100 0.103 103 
THALLIUM ..::::0.050 4.000 3.75 94 
ZINC 0.072 1. 000 1. 02 95 

Amencan Council of Independent Laboratories • American Society for Tatlnc and Materials • Amencan Chemical Society • Amencan lndusutal Hrciene Association 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23222 

EMYIROMME,.RICS 
2345 Millpark Drive 

Maryland Heights. MO 63043 
(314) 427-0550 

PROJECT # C3M11Q, NL TARACORP 

PREPARATION BLANK 

GRAPHITE FURNACE ATOMIC ABSORPTION 

PREP. CODE: MP-117-59 
PREP DATE: 9/23/93 

ELEMENT 

ARSENIC 
LEAD 
SELENIUM 

BLANK RESULT 

<0.010 mqjl 
<0.003 
<0.005 

Am~ncon CounCil or lnd~p~nd~nt ~borato~s • Am~rican Socl~ty forT ~sting and Mat~rials • Am~ncan Cnem1cal Soc1ety • American Industrial Hygi~ne Association 

-
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WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23222 
PROJECT # C3Ml1Q, NL TARACORP 

EIIYIROIIMEYRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

LABORATORY CONTROL SAMPLE 

GRAPHITE FURNACE ATOMIC ABSORPTION 

PREP. CODE: MP-117-59 
PREP DATE: 9/23/93 

ELEMENT 

ARSENIC 
LEAD 
SELENIUM 

VALUE RESULT 

0.050 0.048 
0.020 0.021 
0.025 0.028 

PERCENT 
RECOVERY 

96 
105 
112 

American Councd of Independent uboratories • American Society fM T estlnC and Materials • American Chemical Society • American lndustnal Hyzoene Associatoon 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23222 
PROJECT # C3M11Q, NL TARACORP 

PREP. CODE: MP-145-37 
PREP DATE: 9/23/93 

ELEMENT 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

EIIYIROIIMEYRICS 

PREPARATION BLANK 

ICP/AA 

BLANK RESULT 

<0.050 
<0.200 
<0.005 
<0.005 
<0.010 
<0.025 
<0.100 
<0.0002 
<0.040 
<0.200 
<0.010 
<0.050 
<0.020 

2345 Millpark Drive 
Maryland Heights, MO 63043 

(3 I 4) 427-0550 

Amencan Council o( Independent Laboruone~ • Amenun Soc~ety (0<' T e~ting and Hatenals • Amencan Chem,caf Society • American lndustnal Hygiene Association 
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WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: DAVID PATE 

INVOICE # 23222 
PROJECT # C3M11Q, NL TARACORP 

EIIVIROIIMEYRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

LABORATORY CONTROL SAMPLE 

PREP. CODE: MP-145-37 
PREP DATE: 9/23/93 

ELEMENT 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 

VALUB 

0.50 
2.00 
0.50 
0.50 
0.50 
0.50 
0.50 
0.0020 
0.50 
2.00 
0.50 
2.00 
0.50 

ICP/AA 

RESULT 

0.467 
1. 97 
0.471 
0.454 
0.495 
0.474 
0.476 
0.0020 
0.480 
2.02 
0.486 
1. 93 
0.480 

PERCENT 
RECOVERY 

93 
99 
94 
91 
99 
95 
95 

100 
96 

101 
97 
97 
96 

Amencan Council of Independent uboratones • Ameriun Society for Testinl and Matenals • Amencan ChtmJCal Socoety • Amenun Industrial Hygotne Association 



Maryland Heights. MO 63043 CUSTODY TRANSFER Rl /AD/LABORATORY WORK REQUl COC# IV 0- ~(!_r? 
'(314)427-0550 I 

/._' .. I tjl/9//' APANY /L./ a'<CI 1.! La '.t.t!. ' f~ ~ CONTACT ('tc.fv PROPOSAL# -~.J. •. '£1/V 
/· I 

_Cf ~I. '.' _;; .:.: ·ll ~! .', 'I j·i': 
,. 

DATE ' 1RESS l)f ,1· 
I 

l 

rtSTATEtzpf\'": _, I• .. ,J II I ;_.;~, :,, ·'o ., :~ DUE DATE /lJ . I' ·/ ~ PROJECT# c~~<) ·1 'f ,· \ 
I ' I I 

i 
1NE( :: ) ·F~(-o'i' U ___ FAX ( ) ~ I 

IN AROUN~/INSTRUCTIONS -{lt·t: "'"I it:l) 
PO# ·.,_i L-

L \ \.) ......... 

' \ .J ' I~ ....: . PAGE ·F . ·i 

JOlJ U 

SAMPLE IDENTIFICATION l I I 1111111/11/f/1 > FOR LAB SITE CODE/ DATE 
LJ USE • SAMPLE DESCRIPTION COLLECTED PAESERV. CONTAINER 
-

ONLY -

~.3at;/IJ) 1pfn J I u':l - /o (.t~ cvtu 
'• '/ ,. ~5 /'J,' ,.,,, ~ Ad I J....t )< Jt /- .") I~ 
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14 ,\y_ 
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15 ~ 
,,., 

ITEMS RELINQUISHED BY Date Time RECEIVED BY Date Time R~~fONior COMMENTS: lANSFERRED ffi NSFER ....... 
-~ 
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PROJECT NO: PROJECT NAME: 

t?a/?JI/a_ /Y' t- ?Zlm c tJ/)0 

SAMPLER'S: <Si&nature> 

~~ 

DATE TIME SAMPLE I.D. NUMBER 

~~ 1¥35 /<1/1'1 WI 0.:2-{ 05.{;r (Xi.AJ 

r" /5'30 Wti\WttJ4'/l0616rooW 

\ v /7o0 WM W I()L/10/,btYJvJ 
....___ --

) 

· .•. • lN -..-. CL ..... JU\ "'eLL ... 

WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DR. 

MARYLAND HEIGHTS, MISSOURI 63043 
314-429-0100 ,, CONTAINER DESCRIPTION I 

() 
ANALYSES REQUESTED 

0 

r 
Zz 
~9 
zo v. rn"" 
::0 
(I) ~ 

·~ ~y 

r ~ 
~ 

\ V' ~ 

----------- 1----r---
----~ ..-- c.-· -----1---.. ---------- ---

~ ----~ 
~ ----1---

SHEET Lof _J_ 

I 
REMARKS 

--------------· 

--------- ----------/ {\ ~--
RELINQeD 1\ <Sit:(~ 

l9tTE' TIM;!J~ ~lvEzsiaa:~ DATE /TIME 

'.// ./ /./_ -;,-~ r?-..tJ-93 '?:3? 
RELINQUISHED BY: CSianat"e) DATE I TIME RECEIVif6" AT LAB BY: CSianaturel DATE /TIME 

METHOD OF SHIPMENT: _:) ()/1-(;J ;;I •k't_ 
. J V'Orl .-., l'lV.·rll~ ' < 

AIRBILL NO: 

I \._.../ 



METALS/WET CHEMlSTRY DATA ASSESSMENT 

PROJECf NO. (3MllQ-J.C:. 
LABORATORY cl)c\v-aaplJy:_(> 
LAB PROJECf NO. J ~ :c- ,.:; c~ 
NO. OF SAMPLES/ 1 • 

MATRIX \ / lLc\..-:-c_,. 

SITE /J ; ,L- '· ~L ~ I ~I I ' - .~ ;,....,CJ.,..nf'",....., ~u,, .'J.n<\ ,_;ii"e_ 

REVIEWER ~·!..J~ f;.~/1 . 
REVIEWER'S.> NAME ·~ ~,~-:.., ~ .-a~:~:..<.·. 
COMPLETION DATE . . , . 'IS· :J..J~ 

DATA ASSESSMENT SU1\1?v1ARY 

ICP AA 

1. HOLDING TIMES 
.) 

I 
2. BLANKS ~ 

~ 3. ' _L 

4. DCS f/4 

5. DILUTION !iL 

6. OTHER QC !lA 

7. OVERALL ASSESSMENT _Q_ 

0 = Data had DO probleiDJior qualified due to minor problems. 
M = Data qualified due to major problems. 
Z = Data uoacceptable. 

X = Problems, but do DOt affect data. 

ACTION ITEMS: 

COMMENTS: 

Hg CN OTHER 

--



----- -- -- ----- ----- --- -----

WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: CYNTHIA PAVELKA 

INVOICE I 23639 
pe I ---

EMYIRONMEYRICS 
23-45 MHipark on-..e 

Maryland Heights, MO 63Q.43 
(314} 427-0550 

~TORY CONTROL SAMPLE 

SAMPLE ID: LCS SAMPLE 
LAB ID.: LCS VALUES 

LCS 
STAHDARDS 

o. 5 mgjl 

LCS 
RESULTS 

0.530 mg/l 

NOVEMBER 5, 1993 

WAYNE L. COOPER 
LABORATORY DIRECTOR 

106 



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: CYNTHIA PAVELKA 

INVOICE # 23639 
PO # ---

EMYIROMME,.RICS 
2345 Hillpark Drive 

Harylllld Heights, HO 630<43 
(31-4) 427..0550 

BLANK RESULTS 

SAMPLE ID: BLANK 
LAB ID: BLANK VALUES 

METHOD OF 
AJIALYSIS 

SW-846 7420 

'· 

DATE 
ANALYZED 

11/02/93 

NOVEMBER 5 1 1993 

WAYNE L. COOPER 
LABORATORY DIRECTOR 

RBSU!,TS 

<0.1 mqjl 

-



WOODWARD-CLYDE CONSULTANTS 
2318 MILLPARK DRIVE 
MARYLAND HEIGHTS, MO 63043 

ATTN: CYNTHIA PAVELK~ 

INVOICE # 23639 
PO # ---

G (, ~ Ff; 
SAMPLE ID: WMW104920f~W~ 
LAB ID: 93091156 
D~TE COLLECTED: 9/20/93 

ANALYSIS RESULTS 

EIIYIROIIMETRICS 
2345 Millpark Drive 

Maryland Heights, MO 63043 
(314) 427-0550 

TEST PERFORMED METHOD QE ANALYSIS RESULTS 

METALS ANALYSIS SW-846 7420 TOTAL 

LEAD 0.480 mg/1 

NOV~ER 5, 1993 

\k~t4:~ 
LABORATORY DIRECTOR 

Am•ncan Councol of lnd•p•nd•nt ubortton•s o Amencan So<~ety for T •st~nz and H•t•n>ls • Amencan Ch•m1C1i Soctety • Amencan lndustnal Hyz••ne Auoctatoon 
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.. ~ .. "': 

;_.PAGE-

SAMPLE IDENTIFICATION 

CONTAINER 2 ~~~B~~~:~_ SITE CODE/ DATE · 
~ '<- :,u,~~··•:o:·' SAMPLE DESCRIPTION !COLLECTED -PRESERV. 
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